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^1-71 -*HH Rl, R2, R3 ( R 4 f R 5, £ n £. tg^6fl w>5f ^t}. 
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Tgal-ic^^ ^r-g-xfl^ -^^KMelanocortin receptor agonists} 

<i> ig^sm *r-8-*H tfltr ^^^l -f^tr 5*«H l<q 3^1-, ^1 

<2> [^-^ l] 



<4> ^-7] ^6\}X\ Rl, R2, R3, R 4, R 5, ^ n ^ . 

<6> HS.-^^.^fir^S^Kpro-opiomelanocortin, P0MC)£- P0MC -Jf^HH -frefl^ , ^ a]^- 
J:=.£-(melanocyte stimulating hormone, MSH), J3-MSH, y-MSH, ^-^1^)^ *r^- = 




— R5 
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(adrenocorticotrophic hormone) 41^ ^^=7> /$ e1 Jl4~I- ^-Bj-^rf. 

mcr# tfltb 4^ ^ 7M ^Eim-a-a- ^ejia 

tfjlSfe sl^^^J-, ^1^, cf^ ( ^^l, ^^S^7l^ ^o] satK^S: Mount joy 

KG, et al., Mol Cell Endocrinol 1997, 128, 171; Haskel 1-Luevano C. et al . , Drug News 
Perspect 1999, 12, 197; Wikberg, JES, et al . , Pharmacol Res 2000, 42, 393). 
<?> ifs^-irs^ ^-MKmelanocortin receptor, MCR)#£r G-^^ *H*-*H SL*M 

*1 3.^- 57>*1 #^-7> H-^^ 5ft tf. MCR l£ ^5}\i AflJL, tfl^45LoflA^ Tfej-vi ^li 

Tfcq-id ^di* Slt^-S^l s|^-<4 ^^tb^f. MCR 2^ JRl^ ^l^a^H 

A-l ^S)^ ^-AloflA^ Jf^S^ *m SSS-o]] ^Ajiafi ^7fl7l^o] ^ 

MCR 3, 4 ^ 5tt o}^\z± ±\<%*)S. I^^M *3^-, *r^, 7]^, 

-§~& *fl7fl*Rr ?A<L3, ^*ti*r*l MCR 3^ ^71^-^1 ^ ^^aV-g-, MCR 4^ «1^> 

<H*l:n (#S: MacNeil DJ, et al . , Eur J Pharmacol 2002, 450, 93). 44, 

^HHHeq -3-^3 <£^°1H MCR 47} £oj ^c*)^ <£&ZL, MCR 47} ^7l^ 
-fi-^*} £0) p>o]^ (knockout mice)7> 4-*H ^sfl *l*}-o.3. iL^^ <>1 ^-g-*fl7} 

^^-S^oil^ ^ja.^. o^-g. ^-rffe 3}^ ^tfl^jL 5£4 (^-S: Lu D, Willard D, et al . , 
Nature 1994, 371(6500), 799; Huszar D et al . , Cell 1997, 88(1), 131; Hinney A, et al . , J 
Clin Endocrinol Metab 1990, 84(4), 1483). 
<8> o]^^ MCR#o] <^e1 7}*1 #j9l^t ^e^^ s^Hl ^^s)^ H-^^^ ^ 
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NDP-MSH(Ac-Ser-Tyr-Ser-Nle-Glu-His-DPhe-Arg-Trp-Gly- Lys-Po-Val-NH 2 )^- 
MTII(Ac-Nle-c[Asp-His-DPhe-Arg-Trp-Lys]-NH 2 )* § ^ MCR 1, 3, 4, 5*1) cflSfl 

a-MSH(Ac-Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp- Gly-Lys-Po-Val-NH 2 )^.4 Jl^# i+ 

^-^14(^-2:: Haskell-Luevano C, et al . , J Med Chem 1997, 40, 1738). ^ #7) MCR ^ 

MTII^ ^Hr^r ^SS ^€ Blood Brain Barr ier(BBB)» *s|-*H ffil^l 
tfl^r Jl^KE M-BMSt^C^: Dorr RT, et al . , Life Sci 1996, 58(20), 1777), W o>^ 
5-V °1 M^r *7]» -R-^Kr ^Jl S^afl ^A]^ ^Jf^ ^JL ^ ^ 

4 cfl^S. tr ^^K^l^ J^ro] 3}JljlL liJiHl^rf(%v 2 : Wessels, et al . Urology, 

2000 , 56 , 641: Wessels, et al . J. Urol., 1998, 160, 389). 2^<*flfe ^*>^ ^b^JE 
MC4R<H1 tfl-sfl ^ Ji^JL^, #^ol ^#^igofl^ 3*fl*Kr 

7>^lrfji ^.Ji£|^cf(^-s: Benoit, SC, et al. J. Neuroscience 2000, 20, 3442). 
o> ^7} MCR ^^l^l tfltr <^^£ ^*3s)JL ti]sg 

3-^ £^*r sKl^^iM^ J1JL# ^J:*]^ (High-throughput Screening)^ 

71 S^-s}-^ <>l-8-*H MCR #^0] s)e HJ1S)^4(% 1 -S: W0 01/10842, W0 

01/05401, WO 01/23392, W0 01/23887). , ^(MerckMKr ^Vjras. ^#z\}3_*\<>\ 
* 3^ <g^# ^f-sfl MC4Rofl ^i^^tl -f^tr *8"*L 

a.3.^r^^-^l(%i-s: W0 99/64002, W0 00/74679), o] 3(ratH ^A>s Jf-<*| 

1* ***1«<*H ^ 7 ]» -H-^m Jl^l ^^^^4(%S: Sebhat, IK, et al . , J Med Chem 
2002, 45, 4589). ^3.^ n. ^ -frA}^ ^.3^ MCR 

W0 01/55109, W0 01/70337, W0 01/70708, W0 02/081443, W0 02/15909, W0 02/068387), -fi- 
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^* MCR 4^. <^ 2ffo|] sl^fl a.ZLS]^x4(^-S: 

WO 02/059095, WO 02/059107, WO 02/059117, WO 02/059108, WO 02/085925, WO 03/009847, WO 
03/009850, WO 02/018327). SE^V, MC1R *\) ^^^tl D^lfe- 3 (mouse) 

« ^-g-tb W^ltH*! 5L¥°1 Herpin, TF, et al . , J Med Chem 

2003, 46, 1123). 



<io> MCR ^^Itt n ^-*>3 6. S oi^fl ^^-g- 2)1*113*1 A>-g-^h ^ §i 

?14£ tt^l* *lM-n. &th Htb, ^aA}5] #^ o>q^ ^^fl^H sljl^ MCR 

*1 -§H^r *fli£.£ MCR ^^ll» »l^l-fe °ltf til 1 ?!:, 

<n> ^1^ MCR!: oil cfl^t ^ Jl^, MC4Rofl tfl^ ^^9} ^ s.^°l ^ 

\+ 1^1 Sj-^l-, ^l^o.S. «i-g-sm -MSI-!-, ^ <>1^1» 

^l^^s. ^-g-s]^ <?§, -8-fflsHi-, S^r ^-^.S. te)-^ 
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<15> [5}-^ 1] 




N — R5 

<17> ^"71 

<18> n^r 1 iE^b 21- q-Ej-tfljl, 
<19>Rl^ + ± . < 

<2o> Ci-Cio- 0 ^^, 

<21> Ci-Cio-^"^^^, 

<22> Ci-CiQ-^^^S^, 

<23> -(CH 2 ) P -R6, 
<24> -(CH 2 ) P -C0-R6, 



84-9 



1020040065820 #^ 2004/10/14 

<25> -(CH 2 )p-S02-R 6 , 

<26> -(CH 2 ) P -*NS*H«. 

<27> -(CH 2 ) p -sfl3]^Hi, 

<28> -C0-(CH 2 ) p -R 6 , 

< 29 > -C0-(CM2)p-^l*l|SAH*, 

oo> -C0-(CH 2 ) p --«3.aVm, SE^r 

<3i> -C0-(CH 2 ) p -C3-C 8 -^>ol#S.^^^ q-i=HH, 

<32> cx} 7| A^j 

<33> p£- 0, 1, 2, SE^r 3* ^tfljl, 

<34> R 6^ o\n]}r. ^ = afO^^El *1^H ^«fl ^1^7^- 

€ Ci-Ce-^^* i+EfiflTlu}-, ol-TJiic, d-C e-^^Hic, ^(Ci-Ce-^flWniit, Ci-Ce-tt^ 

<35> -(ch 2 ) p - ^i-^i^i ^db-^j^ o>niit, Ci-Ce-^, ^^l^m^im, i^i^ofl tfl^i 

<36> ^B^M^ afe ^BflS.O>m^r te^l, 6Ht, Cl-Cg"^, ^HS-S-Al, d-Cs-^Al, 

sum 
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<38> R 2^ ^ ±> 

<39> Ci-C 8 -^^, 

<40> C 3 -C 7 -A}-olt-ii- < M, 

<41> -CO-(CH 2 ) p -R 6 « M-Ej.ifl7li+, 

<42> R l g R 2^ ^ -(CH 2 ) q » M-E^H, °)7M*\ q 4, 5, 5E*r 6* ^ifljl, 

<43> R 3i=. 

<44> Ci-C 6 -°^^, 

<45> 7>«>S.«a-CrC4-^ f 

<46> -(CH 2 ) p -C 3 -C 7 -^>ol W3.°M , 

<47> -(CH 2 )p-c 6 -cio-^m ( 

<48> -(CH 2 ) p -^lBflS.o]-m > 3^r 

<49> -(CH 2 )p-^l^|SAH€* *-hM*|, 
<50> c»} 7] A^j 

<51> SE^r ^BflS.o>^^ %:S.^, %}o)^x\ t C1-C4-M, C1-G4-W4, 4^, Ci-C 4 -<M 

°Mt, C1-C4- ShflGMic, ClCCl-Ci-^)^]^. g ZLf-O.S.^-Bl ^1 
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<53> R 4^ ^i, 

<54> d-Cs-^^, 

<55> _(CH2)p-C 3 -C8-^> 0 l M-tttt , 

<56> -(CH 2 ) p -C 6 -ClO-°>m, 

<57> -(CH2)p-^l^lS.o>l, SE^ 

<58> -(CH 2 )p-3Hi^H-t€- ^^HH, 
<59> Cx\ 7] A-| 

<eo> o>^ ^Bfls.o>m^r tfM, aHsJ^l, Ci-C 4 -^:^, Ci-C 4 -^ A 1, d Ht, Ci-C 4 -<£^ 

<61> AVoj^oJ-^ *))BflS.A>ol^ ^-S^l, -5>ol^Al, Ci-C 4 -^ ( Ci-C 4 -^A] ( 

Cx-C^^^Hic, ^(Ci-C 4 -M)^H^, ^ nf-jiS-Jfe] *1«:*H 21 

<62> R5 ^ - C (0)-R5' « ^^JL, 
<63> 7l <H1 

x\ t av^A], c>mBi^., *mz\7]^ ^^^4^1, ^ ^(Ci-c 8 -«& 
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<65> §>0lS.S.Al6|l o}^& U}-Efvfl7lx4, 

<67> •SrVcls.s.Al, Cl _c 8 _^ Al( c>p1^6|1 <q*fl ^^-s)7lu|- Ci-C 8 -^^<^1 

<69> ^6fl tc}-^ J^A| ^ ^-^^ ^l^ofl tfltb ^*IM -§-<H <M£r ^^AS. Bi^r 

^A^ A>-g-Slfe. ^-fofl Z}-^ T£i=. ^ ^M^H, -g- 

^ *W A>o]^«1^^- Sln]^cf. 

<?o> -g-c^ o>^*- ^Sr 6- tfl^l 10-€ Hf-* ^M^tf. 

<71> ^ 31 5.0}^ ^^^>, ^dl-^^} ^ %^*>S ZLf-O.S.^-E-1 A}eJ]^ 1 ifl^l 27flSl 

^ ol^^ZL, SLi^ol^ «J|EflS.o>^ol .c^^ Hl6>#, ^-A^, €{£.3$, ^ > S^, o}v] 

°14^>#, S5]4t, Elol-clo^, Els^t, ^-Afclo^, ^e]^, slsjcl-^l, 

Slelulcl, ^Hl-^l *2 -fi-A}-^ zl^-^ * ^ ^o.uf ol^s. ^S)^ oHtt), «lA>ol 

^lEflSol-m^ <*H5^r teBl^, fe^f?h Tffl^olPlcf^, iffl^A}^, all^ol^A} 
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<72> -g-O^ ^EflS.A>ol§^- ^dt^>, g ^H^S. tM3« ZLl-O.S.^-Bl Ai^Sl 1 ^ 27fl 

^ t^3.4L*l-» 3£^*M, tfflS C3-C 8 -A"hol#S^^a!}- -§-^ ^ ^Jl, S.^7lul- 1 a 

tt 27fl^ o]^^^ jc^fe. 4 ifl^l 8€ ^r-i: ^M*}-^, n ^sfl^rl, EM, E)o> 

<?4> n R i 0 ] ^ Cl _ Cl0 _^-^ ( _ (CH2)p _ R6> -(CH 2 ) P -C(>-R6. -(CH 2 ) p -^*|SAH5 i _co-(CH 2 )p-R 6 
, -C0-(CH 2 ) p - ^I^ISAHS, -C0-(CH 2 ) p -«(|^S.o>^ ) ^ -C0-(CH 2 ) p -C3-C 8 -A>ol^ S .<y : ^^- 

<75>m§| «>^«i|.7fl^. uflig, -(CH 2 ) 2 -R6, -ch 2 -C0-R 6 , -(CH 2 ) 2 -^BflSA>ol^, -CO-CH 2 -R6, 

-C0-CH 2 -^EflS.A>ol^, 3^ -C0-CH 2 -*IN3.o>W* q-E}-iflxr 

<76> ii) R27> Ci-Ce-'t^* M^lflfe 3^#, 

<77> Hi) R37> te^l, ^1^1, ^ Ci-C^^S. ^€ =L^-SL£.^B\ *|«*H ^ 

*H «J*1«: ^l«r^7m- Hl*l«:« -CH 2 -A>ol#s.^^, -CH 2 -^^, Hl^r -CH 2 -^## v+Ef 
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<79> iv) R 4 7} Cl _ C g_ uj-B^Tm-, te^l, sHH^l, C1-C4-M, Ci-C 4 -<iHM, <>> 

<80> jl^ ^Bj-^l-Tfl^ ^ ^JL*), d-Q-^^, ^ Ci-C 4 - < 1H^13. ^€ 



<83> 
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c-«9-*J 






2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


CI 




NKCIfc^eKCH^sOH 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


CI 




N[(CH 2 ) 2 0H] 2 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


CI 




N[(CH 2 ) 2 F](CH 2 ) 2 0H 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


CI 


c-*»>a 


N(Me)(CH2)20Me 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


CI 


c-sg-a 


N[(CH 2 ) 2 F](CH 2 ) 2 C«e 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


CI 




N(Et)(C&)aP 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


CI 


c-«?-a 


N(EtXOfc)*F 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


CI 


c-^-a 


N(Bt)(C%)4H 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


CI 




N(Et)(CH 2 )aOH 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


CI 


c-«!<a 


N[(CH 2 ) 2 OMe](CH 2 ) 3 0H 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


F 




N(Et) 2 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


F 




N(Et)(CH 2 ) 2 0H 




2 


2-oxcrl-pyd-(CH 2 ) 2 - 


H 


F 




NU-PrXOWaQH 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


F 


c-«i-a 


N[(CH2)20H] 2 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


F 


c -«i-a 


N [ (CH2 )2F] (CH 2 ) 2 0Me 




2 


2-oxo-l-pyd-(CH 2 ) 2 - 


H 


F 


c-^-a 


N(Bt)(Ofa)sOH 




2 


Mor-(CH 2 )r- 


H 


CI 


c-^^a 


N(Et)(CH 2 ) 2 0H 




2 


Mor-(CH 2 ) 2 - 


H 


CI 


c-^-a 


N[(CH 2 ) 2 0Me] 2 




2 


Mor-COfc)^ 


H 


CI 


c -«i-a 


N[(CfcM»]| 




2 


Mor-(CH 2 ) 2 - 


H 


CI 


c-*?-a 


N[(CH 2 ) 2 F](CH 2 ) 2 0H 




2 
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Mor-(CH 2 ) 2 - 


H 


CI 


c-«Q-a 


N(Me)(CH2)20Me 




2 


Mor-(CH2) 2 - 


H 


CI 




N[(CH2)2F](CH2)20Me 




2 


Mor-(CH2>2- 


H 


CI 


c-q^ 


N(Et)(CH2)2F 




2 


Mor-(CH 2 >2- 


H 


F 




N(Et)(CHa)20H 




2 


Mor-(CH2>2- 


H 


F 




N(i-Pr)(CH2)20H 




2 


Mor-(CH 2 ) 2 - 


H 


F 




N[(CH2)20H] 2 




2 


H 


H 


CI 


2,3-diF-sl] 1 i 


N(Me)(CH 2 )20H 




2 


H 


H 


CI 


2,3-diF-JfO^ 


N(Me)(CH 2 )20Me 




2 


H 


H 


CI 


2,3-diF-^ 


N(Me) 2 (CH2)20H 




2 


(R)Pyd-2-CH2 


H 


CI 


2,3-diF-*il\i 


N(Me)(CH2)20H 




2 


(R)Pyd-2-CH 2 


H 


CI 


2,3-diF-ifl'd 


N(Me)(CH 2 )20Me 




2 


(Me)2N-(CH 2 )2- 


H 


CI 




N(Me)0He 




2 


(Me)2N-(CH 2 )2- 


H 


CI 




N(Et)(CH 2 )2-0H 




2 


(Me)2N-(CH 2 )2- 


H 


CI 




N(n-Pr)(CH2) 2 -0H 




2 




H 


CI 




N[(CHz)2-OH]2 




2 


(Me)2N-(CH 2 ) 2 - 


H 


CI 




Nt(CH2)2-C«e] 2 




2 


(Me>2N-(CH 2 ) 2 - 


H 


CI 




(2R)-2-(HXH 2 )-Fyd-l-"a 




2 


(Me) 2 N-(CH 2 ) 2 - 


H 


CI 




4-f>Plii-Pid-l-^ 




2 


(Me)2N-(CH 2 ) 2 - 


H 


CI 


c-«I€ 


NdteXCftOr-OH 




2 


(Me) 2 N-(CH 2 ) 2 - 


H 


. ci 




N(Me)(CH 2 ) 2 -0Me 




2 


(Me)2N-(CH 2 ) 2 - 


H 


CI 




N(Et) 2 




2 


(Me)2N-(CH 2 )2- 


H 


CI 


c-«|<a 


N(i-Pr)(CH2)20H 




2 


(Me)2N-(CH2>2- 


H 


CI 




N[(CH2)20Me](CH 2 )20H 




2 


(Me)2N-(CH2)2- 


H 


CI 




N[(CH2)2F](CH2)20H 




2 


(Me)2N-(CH2) 2 - 


H 


CI 




N(Et)(CH2>2F 




2 


(Me)2N-<CH 2 )2- 


H 


CI 




N(Et)(CH2)a0H 




2 


(Me)2N-(CH 2 )2- 


H 


F 


c-«|€ 


N(Me)0Me 




2 


(Me)2N-(CH 2 ) 2 - 


H 


F 


c-^^a 


N(Et)(CH2)2-0H 




2 


(Me)2N-(CH 2 )2- 


H 


F 




N(n-Pr)(CH 2 ) 2 -OH ^ 




2 


(Me)2N-(CH2)2- 


H 


F 




Hl(Oh)r<Mh 




2 


(Me)2N-(CH2)2- 


H 


F 


c-^-a 


N[(CH 2 ) 2 -0Me]2 




2 


(Me)2N-(CH 2 )2- 


H 


F 




N(i-Pr)(CH2)20H 




2 


(Me)rfKCH»)r- 


H 


F 


c-^-a 


N[(CH 2 )20Me](CH 2 )20H 




2 


(Me)2N-(CH 2 ) 2 - 


H 


F 


c-^i-a 


N[(CH2)2F](CH2)20H 




2 
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<94> 



(MeWKOWs- 


H 


F 




N(Et)(CH 2 )2F 




2 


(Me)2N-(CH2>2- 


H 


F 


c-*i<a 


N(Et)(CH2>30H 




2 


(EtWKOWr- 


H 


CI 




N(Et)(CH 2 )30H 




2 


(EtWHOttr- 


H 


CI 


c-«l<&i 


N(EtXCHa)* 




2 


(Et) 2 N-(CH 2 ) 2 - 


H 


CI 




N(Et)(Ofe)s0H 




2 


(Et);!N-(CH 2 ) 2 - 


H 


CI 


C-SJ41 


N(n-ftr)((%)rf)H 




2 


(Et) 2 N-(CH 2 ) 2 - 


H 


CI 


c-«i-a 


N[ (CH 2 )!!0H] 2 




2 


(EOrfHOMr- 


H 


CI 




N[(CH 2 ) 2 0Me] 2 




2 


(Et)dHCHj)r- 


H 


C! 




N(i-Pr)(CH2)20H 




2 


(Et) 2 N-(CH 2 ) 2 - 


H 


CI 


c-*h 


N[(0fa)tflleKC&)4H 




2 


(Et) 2 N-(CH 2 ) 2 - 


H 


CI 




N[(C&)*Kafc)4H 




2 


(Et) 2 N-(CH 2 ) 2 - 


H 


CI 




N(Et)(CH 2 )2F 




2 


(Et) 2 N-(CH 2 ) 2 - j 


H 


F 




N(Et)(Ofe)30H 




2 


(Et) 2 N-(CH 2 ) 2 - 


H 


F 




WEtXOWjOH 




2 


(Et)aN-(Ofa)r- 


H 


F 


c-«l€ 


N(n-Pr)(CH2)20H 




2 


(Et) 2 N-(CH 2 ) 2 - 


H 


F 




N[(0fc)4H]t 




2 


(EtWKOMi- 


H 


F 




N[(CH 2 ) 2 0Me] 2 




2 


(Et) 2 N-(CH 2 ) 2 - 


H 


F 




N(i-ft-)(Clb)iOH 




2 


(Et)rfKOh)«- 


H 


F 




NKOfc^MeKClWiiOH 




2 



0.5. ^-g-s)^ ^on^ o.s. ^-g-s)^ -a-o]^ <*HM-«9-a- m 

^*Kr 4h ^1* S-^ 1^, ti.s.gJ-^AV, j^j=:§H^a> ^4 ^ j=l 7 ) 
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<97> ^ > ^ Tgj^efl rcj-s ^j.^ sl-f-l-^ ^-71 i£-§-^ i vJ)X| 6<^1 SA]^; 13>^ 

4^ 9X^. *>7l W# (3), (7), (8), (9), (12), (13), (17), 

(19), g (24)fe s}-*M 1 Sr«^ ^^^o] S|-W#* 
<98> i^, 5j-^#(3)^r «t-§-^ H M-B)-^ ^o] ofn] t7 l 7> iLJ:^ o^^a]; 2j-^-#(l) 

o>n]i^ o>n] ^#(2) 6>t?1^- 5*1 5E^ s)^ 1 ^ ^Ef^cf) 

SX^i^k^'- Williams, R. M. , Synthesis of optically active a-Amino Acids, Pergamon Press: 
Oxford, 1989). SE^r °>*12e ^s}- ^ sWir(2)3) ^S^^r «M ^2^- 

<99> [HV-§-Al X ] 

*3 R3 




HO | HO | 

R 4 R 4 



(D (2) 

100> s$7) 

101> R3, R4, « R5^ ZJ-Z^- <go\)*\ ^o^tb «>^- Z*JL, 

102> Cm£- s)*^ SE^r 311^^$^ q-EfLfli^ , 



(3) 
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<103> P ^ HS.7], w>^^l^ BOC, Cbz, 5Ett Fmoc ♦ 

<104> ^#(7), (8), iE^r (9)^ §>7l av-g-^ 2*1H<2]- £o] oHm-tV s)-^i-(4), 

(5), £fe (6)^ 3W#(3)-i: ^ $X^-. oMi^V ^#(4), (5), H: 

C105> [^V-g-Al 2 ] 




:106> # 7 ] <£)dfl^ 

:107> r6 £- gbfl^ ^ B}-^ ^J7 ( 

:108> R-$r <g?Q JE^ 11^ <>Mii^|- M^W- 

:i09> 3^#(12) (13)31)- ^o] <£z]5^ SJ-^-*^ ^>7] ^>-g-^ 3 ^-ol ti>-g- 

NaBH(0Ac) 3 , DCE, 3-4 hr) g ^HJ:^- !&-§"£■ =r Sl^-. «Mk 

^^-€-4 ^vg. 7>^>rf. ^#(11)^ ^tiV^<?l ^ ^Cfl-Sl 
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1M1 ^tfr *r satf. 5E«: ^#(13)^ n ^-5} ^ o]^ 



:uo> [aV-g-^ 3] 




Cy 




i) 

OF R 4 

< 10 > + H -M-\^N; Cni ) ^ R5 ^ (12) 



R 4 

(3) 



(J) 

(13) 



R R4 



:m> ^}7l 4^ ^#(17), (18), S^r (19)« *)l^Kr ^-fr v+l^iflul &t}. aj.^- 

#(3)* ^ISiMi^ #5.5^-0]^^ Jijrs^ ^#(14) Tetrahedron Letters, 

1995 , 36, 6373-6374)^1 ^ iE^ <»Hic 3^#(16)-ir 

=r Sl^. °H ^r-g-#^S a>^-s)^ jijt^ W#(15)^ cH^o>ul2to1|ia#SefolS.v+ 

(16)°-S^E] #-g- Pi 2^ ^Il2f *r &Ul, s}^-#(18) 
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(17) 



R 4 



P-Q. 



i)M^- 



R-Q. 



:113> 



(18) 



#7] ^HH 



rji"" R5 ii) 
R 4 



R O 



r R5 

R 4 



(19) 



:114> 



:115> 



116> 



oHic7l7> 3t]3jl^^^ i^-fr q-B}-^JI 3^#(20)£r ^ 

aJ| 10-2003-0079799 A HI 7flA]^ HJ-ig 0.3. *r fcUl, ^#(20)3}- sh 

W(21)^|- oHJSj- «>-§-, ^ IrJiJ:^. h>-§-a1^ 5}-^-#(22)» ^ $1 

rf. c^7l^ ^#(21)^r 7V^a> s=fe. ##.S.bW^ aj.^ ^Bfl^- £^4. 
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cii7> [«>-§"£) 5) 



o 



k ii) "ft 



R* 

(20) (22) 

cii8> -o efldV -fK5E.*m *l-7l *}-§-A] 64 zJsS- o.s aflat^ ^ &i=h iLJ:^ 

°H^Kl)4 ^sj- ^#(20)^- ^^1^1^ S>^-l-(23)^: ^ 91^. SE 



:119> [i£-§-^ 6] 
o 



o 



P' 



R R 4 R 4 

C) (20) (23) (24) 

:120> # 7 j -^o^ 

S-S-^^r, ^€^#5.2}^^-, 3 AjEfl^ i^ o]^ ^. pfl# A}-g-^ ^ ojo. 

123> oV-g-^ rtAV, HS)#^SoHlB^> ^4 Zj-A> ffc^tiH) S 

aH^VSl, 3f|^5l^, t\ o] ia^ofl igo}nl (DIPEA) ^ <5>^1 <*7)£| ^aflSW 
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Green & G. M. Wuts Protective Groups in Organic Synthesis, Chapter 7, ppSOg^OS)^ 7)?$ 

<124> ^!^l&-§-6fl A>-g-^ ^ ^ C] *M #S *) 4£ ?}g.t\ o) n] = 

(DCC), l-(3-^^^<>M2 t n S ^)-3-ol|^7].iir)olPls.(EDC), l.l'-^riLHi^ <>H^#(CDI) * 

(H0AD4- ^€ ^"BflS. ^-g-^TlH-, a] ^-(2-^-3-^- A}^e] ^ ^ #se^ol = 

(B0P-C1 ) , i=N ^lill^l H (DPPA) , N-tt^HM <>M l^-lH-l , 2 , 3-B*M of #[4 , 5-b] e| ^-1- 

:125> ^tgvi-o] aSP>SZLEfl5r)l- A>-g-^>Jl ^ ^ Tfl^ 

o]i+ ic^ JE^r s^Hl-h HPLCCWaters, Delta Pack, 300x50 mml.D., C18 5[m, 100A)# * 

«H ^ HPLC» **fl ^*fl*Kr ^4-, Bell-f-^.SoHlH^^ i§Bfl 

:127> s}-^-#^ ^^S^ ^-MH tflS>o} -f^tr ^^-§-^- ^ 

f^^-S *Kr ^H^iam ^-§-*fl^ 71 ^-^^1 afl^tr^h ^1, ^^1 2: 

^#£r #7]^^, ^i^, ^ <*^o\) tfltr <M ^ *lJLofl -f^tr M» i+eHM ol 
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cl28> rgv$2) St^^- oj^-^o] £L^O_^ ^X\6\] ^-g-^ £-e)-§-^3L £?^7\] 

# ^Sl*^ ^ lkg ^ 0.01 ^4 10mg4 ^7} 4^*>4, 7 fl7fl «r*H ^ ^> 

"g-^ 4"§-« S*tf#, <S. £##l=fl, Alo], J^A^, 

C129> WH1 44 <H4^T ^ 5A4- ^4, 

* «1# 4^4*>4, 4^, 9 4^ **H ^£ 5U4. 

:130> ^A}-g- aflafl, c^l* ^ ^7>}-§- ^ -fHS 4llH 4-5} 41^ 

^Ml, 1=rM, SE^r 4-£*H ^ &4. 4» 4*fl A>-g-€ ^ flfe -g-pfl 

*, 3? NaCl -g-44 ^-S" -§-nfl ^4- 

t"-^— s 4-§-€ ^ &o_4, a^j. #soa>3|. ^ ^i^3E. ^4-& t^h a>.§-^ ^ satj.. 

:131> ^^^-g- JI*ll^M 3*fl, ^1 g <a^|7> 5^4, ^4 ^€ 

*114 «4 -fb§-44. 3*11 ^ #4*113- ^sKr #4 4^4*>4. -^1^4 *83)*r 

£ 4^ 444 14 %^4W# 4^-2-^, ^4 ^ 4-4 °144 

34*11 £ 4^4# *M 4*314 m4 &**H, It^l ^-4 ^ £ 

^44 ^ &4. 

132> Aj-7] «>-§-4, 44 aflScfl ^ >iJ4<*H4 ^^-^ ^ ofl 4-g-5)^ -g-^o] 

^ 4-1-4 ^4. 

:133>A C : 

134> Bu : ^€ 
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; 135> CBZ(Cbz) : 




; 136> BOC(Boc): 




:i37> Fmoc: 




d38> C -Hex: 




:139> c -p r: 




:i40> DCE: 




; i4i> DCM: 




; 142> DEAD: 


^ ofl ig o}s efl H 


-W3> DIPEA: 




:i44> DMAP: 


4-^^l^^H^sl i a 


:i45> DMF: 




; 146> DTic: 


(D)-l , 2 , 3 , 4-31 Be^H *1 ^ ir^-3-7>4^ ^ 


:147> EDC: 


l-(3-^ nfl ^o>ul icS.^^ )- 3 _ofl ig^r] o] n] = , 


:i48> Qly: 




149> Hex: 




150> HOBT: 




15 1> WRTfT* 


9— f 1 U— Bfl ■£= 31 1 Ol "\ 1 1 O O tJlP 3"LnJl 1=3 O Si -sal ll 3£ a rt 3 tt i _jl _o i— 

6 Un-^^^^ohw-l-^J-l.l.o.d-^l =.s^-i 3 l|^-Tr-S."5" er-r-.SL.5L o| j= 


i52> i- Pr: 




153> i-fiu: 




is*> Mor: 
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<155>Nos: 2-1-1 ES^^I'ia^ 

<156> Ph: Bfl^i 

<157> Ph e : ^QQid 

<158>pid: 3^3*0 el ^ 

ci59>p ro : 

ci60>pyd: ^ll-el^ 

ciei> TEA: Heli^ 0 ]- 1 ?! 

ci62> TFA: He] t^^So^l 

d63> Tic: l 1 2,3,4-^He]-gr]-olc S .ol^^^_3-7>4A]A}- 

:164> S} 7 ] 4^)^ Mj-tgo]] n}-Jg. ^X\6% ^ 6fl ^Jl^- Jitf °L5. 



:165> ^6)} 1- 11: 

:i66> :g- #^0]^ *ll 10-2003-0079799 J: H 7flX|^ wj-i^^- ol-§-*H ^ 3_S>\ o} 

:167> 

cbz " N ir N /R 

'n | 
H 
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;168> 





n 


R 


* 


MS(M+H) 


1 


1 




s i 


303 


2 


1 




R 


303 


3 


1 




R.S 


303 


4 


1 


*w 


R.S 


297 


5 




4-Me-afl^ 


R.S 


311 


6 




2,3 diF-Sll^ 


S 


333 


7 




2,3 diF-afl'd 


R,S 


333 


8 




3,5-diMe-s(|^ 


" R.S 


325 


9 






S 


369 


10 


2 




S 


317 


11 


2 


2.3-diF-Bfl^ 


S 


347 



*ll2:<m 12: 1-T5H^*H^-1-*W#^^>^1# 

4 d lt^ fHW«l #(1.10 g, 10.0 mmol)^- THF(30 m*W ^l-H #-§-§-71 ifl^-» £± 

S. ^-g-S-^^ £r£» -78°CS. LDAC8.8 rofc, 2.5 m in hexane)* 3 

7>t!r * 30^r ^<?1 -78°C^1^ JiU>*|-5ft^. = (30.0g)-& IE ^ ^ 

^S]^ ^i^-y-cij^c^ e^^-fc wflji NH 4 C1 *r-g-^-§- ^7>^>J1 -fj-7l#-§- EtOAcS. 

^SS 1 *. -B-7]-g-^^- M g so 4 s. ^atAiti * *^«H Ml J*W* ^t*K3i 3*« 

MS[M+H] = 145CM+1) 



XlSofl 13: 2,2-^^^-3-Bfls.Al-5.S.^^ 

#31 A: 2,2-4pfl^-3-^l^-Al-H^^ ^m^^lS 

2 , 2-cH 13 -3-sH ^ ^m°fl^^l = (1.3 g, 10.0 mmol)» CH 3 CN(30 m*H 
Ag 2 0(11.5 g, 50.0 mmol)4 ^€-fi-£-4°l^(0.56 m4, 11 mmol)» %7}f>\<%t\.. -g- 
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12*1 #£-°fl*1 4- ^^>^L, ^s}ZL, ^ a^K^HH}- 

EtOAc/Hex = 1/10)3. 3N*H S.^i ^#(1.34 g, 91.2 %)4r ^*>^^. 
; 175> MS[M+H] = 147(M+1) 
:i?6> b: 2 , 2-t^ ^-3-^1 4*1 -ESS) 

:177> #31 A4H *H?t!r 2, 2-^^-3-^*1- = 33^*1: 2.(1.17 g, 8.00 mmol)« 

MeOH ^-g-^(MeOH/H 2 0 = 1/1, 24 m*H LiOH(560 mg, 16.0 mmol)» ^A*}^. 

-§-5fl* &&<$*\ 30^- ^ *HI -MS ^l7l^>al ^l-^l IN HCl^- ^7}*}£ 

4. Et0Ac3 -fM-B-^* MgS0 4 3 ^S*> ^ ^*(| t^g. #-§-ofl £tK 

; 178> MS[M+H] = 133 (M+l) 



179> >fla«i 14: 2 , 2-^1 Pfl ^1 -3-iffl H 4*1 -H33£) 

:180> 2 , 2-^ P|) ^-3-^o] ^S. Al ofl^oll^EflH.Sl- iffl^ #5.2H^» ^ofl 132 j. ^ 

!8i> MS[M+H] = 209CM+1) 

182> *{| 2 cfj) is: i_B0C-5X)^le|^-4-^R^}^}- 

183> 5£)3|1b1 ^-4-71-4*1 *Jr( 1.29 g, 10.0 mmol)* #^1 ^l-H NaOH(800 mg, 20.0 mmol)» $ 

7^1-^4. wV-g-g-^ol gl-o^l^l (B0C) 2 0(2.5 g, 11.0 nmoDfl- ^Jl 12*1 # m^*}^. 
°1 «H ^flTl^Jl *Hf-§-<*fl IN HCl^ ^7^1-^4. Et0Ac3 ^*#* -fM 

•M* MgS0 4 3 * ^»1 $M ^ ^~§-*>$!^. 
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<184> MS[M+H] = 230CM+1) 

ci85> ^S^ll 16: (2R)-2-pfl ^^-a] ^-a> 

>i86> (2R)-2-*fl fJ -3-«H 10 . 0 g, 100 mmol)* ^e)^i(30 miW ±t°]5L 

^.oflo] A £ f 0°CS ^Sft^. #^&1-o]h.(11.8 g, 15.0 mmol)» ^7>t!r ^ & 

^ rf^- #£.6^ j^^T}. £-§-ol IN 

^(30 ml)*- pH» 3-4 ^5.3, ^ EtOAcS -fMM- ^fr*}^. -R-7]#*r IN 
<*^h°.3. 4-5^1 ^51 MgS0 4 S. ^iatb * ^*V°3 W# (H.4 g, 95.0 %)-§: 

; 187> MS[M+H] = 147 (M+l) 



188> 17-24 

:189> 7 >Al •Sr>o]c^. A ] ^HH^ SHhl"§-£- ^ £ o| 12^A^ w o Vl ^^-^ SHM^ 

190> O 
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cl91> 





R 


R' 


R" 


MS[M+H] 


17 






OAc 


147 


18 






Qfe-OAc 


161 


19 






(CH 2 )2-OAc 


175 


20 


"At 




(CH 2 ) 3 -0Ac 


189 


21 




Cffe-OAc 


CH 2 -0Ac 


218 


22 


-(CH 2 )4- 


CH 2 -OAc 


187 


23 


-(OWsr 


CH 2 -0Ac 


159 


24 


2-(AcO-CH 2 -)-l-*W «S< 


ISl-l-l! 


185 


25 


2-(AcO-CH 2 -)-1-aW 


<sa-i-«a 


199 



:i92> aflsofl 26: (3S)-3-[4°ltS^^(<iH]l^l^f S^) oMi^s)*^ 

:i93> #7fl a: 2,2-1=1 o(|^-3-^Hl^^l=s.^^.^ #^e}o] = 

:i94> ^cfl 18^A-1 ^s.^- 2 , 2-A A €-3-<>MI ^V( 11 . 76 g, 80 mmol)^- iffl^ 

(100 in£Hl ^-°]JL tiV-g-g--^^ ^r£# 0°CS. ^ t},g- 4H^I #S.^1 = (15.0 g, 120 mmol) 

; 195> MS[M+H] = 179(M+1) 

; 196> ^-^1 B: (3S)-l-Cbz-3-[A>ol#S.^^(oHl^^-Al5r]^-s < a)6M^]2)^5lri 

:i97> x^X] (3S)-l-Cbz-3-(A>ol# S .«j^o>pl^)3X)l-e] 1 a(3.0 g, 10 mmol)* 

THF(15 m-CH ^-^lJL Et 3 N(15 m*)^ DMAP(1.25 g, 10 mmol)«- ^7>tl: i=hg- #31 A^H 4^=-^ 
2,2-rlpHl-3-oHl^s-Als S3 l^.^ #S.eH^.(3.58 g> 20 mmol)» ^M^. >£-g- 
90°CS. 48Am 51^1-^cl-. ^-g-o] «H -M» ^lTl^l-Jl 

^ NaHC0 3 ^-S-^^- T 4M-§-^ EtOAcS. -g-^ IN HC1S 

^ MgS0 4 S ^SAl^l ^ ^^>ji ^ 3SP>SZi^5El(-g-^ofl : EtOAc/Hex = 1/2) 
S, ^2fl*H i^l S|-^-l-(2.80 g, 62.9 %)^r ^^>^rf. 
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'198> MS[M+H] = 445CM+1) 

'20Q> B^l^ (3S)-l-Cbz-3-[^ol§ S ^^(oHl^^Al^^«g)6>r I ]i E: ]3r)l-sl^ 

(1.00 g, 2.25 mmol)^- cM^<*KlO m*W ^°]5i Pd/C(200 mg)» ^7>^ 4^g- ^ Z)Q -tfEfl 

<HH 12*m isa>*>^4. ^-S-g-^ ^Sf^lHS. <*|*H*}:n. &*\] s|--tl-(657 mg, 
84 =r^}$i}. 

-20i> MS[M+H] = 31KM+1) 

•202> 27-53: 

203> o_s. ^7}^ ^>4a]a> ^ S <^1 i3-25o)H ?>4 A 1^4 1-11 



204> 
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c205> 





n 


* 


R 


R' 


R" 


R" 1 


MS 
[M+H] 


27 


1 


S 


H 




CH 2 -OAc 




297 


28 


1 


S 






OAc 


c-«)€ 


297 


29 


1 


s 






(CH 2 )2-0Ac 




325 


30 


1 


s 






(CH 2 >3-0Ac 




339 


31 


1 


s 




<CH 2 ) 2 -0Ac 


(CH 2 )2-0Ac 




369 


32 


l_L 


s 






Clfc-OMe 




283 


33 




s 




"flu 


CH 2 -OBn 




359 


34 




s 






(CH 2 ) 3 -0-(2.4-diMe 




401 


35 


1 


s 


-(C&)«- 


CHrOAc 




337 


36 


1 


s 


~(CH 2 ) 2 - 


CftrOAc 


c-«l<Q 


309 


37 


1 


s 


-(CH 2 ) 2 - 


COaEt ' 




309 


38 


1 


s 


H. 






380 


39 


i 


s 


H 


l-( ^ *0 ej 3 

-4-<a 




465 


40 


! 


s 






289 


41 


! 


s 






335 


42 


1 


s 


2-omis.ai pfl ^-i-«i^i-i-.«a 




349 


43 


! 


R 






Ofc-OAc 




311 


44 


! 


R.S 


i« 




CH 2 -OAc 




311 


45 


! 


S 


««* 




CH 2 -0Ac 


2.3-diF-SH^ 


341 * 


46 


! 


R.S 






CHsrOAc 


2,3-diF-*l|ld 


341 


47 


1 


R.S 






CHz-OAc 


3,5-diMe-B|)\i 


333 


48 




R.S 






Cffe-OAc 


4-Me-sf| 1 d 


319 


49 




R.S 






CH 2 -0Ac 




305 


50 




S 






Ofe-OAc 


2-«>>i4-^l 




51 


2 


S 






Ofc-OAc 




325 ' 


52 


2 


S 






349 


53 


2 


S 






363 . 



206> ^sofl 54: (3S)-3-{A>ol^s.^|^[(N-B0C)^l^H]^]o>T3l^}5r|l-el^ 
207> #7fl A : (3S)-l-Cbz-3-{A>ol^^j^[(N-B0C)^M^o>4^]o>olv c .}s)s.^^ 
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<208> ^ofl (3S)-l-Cbz-3-{A>ol§^^l^o>pl^}3)l-^rl(3.0 g, 10.0 mmol)* 

DMF(30 m*)^ ^91 -g-^H DIEPA(3.50 mi, 20.0 mmol), HBTU(4.88 g, 13 mmol), B0C-Gly(1.92 
g, 11 mmol)* ^JL 4X|# ^o> #£6^ s^^tf . -g-ufl^ #<£*H1 

^JL NaHC0 3 ^-8-d| o.S 4* -fr7lM- EtOAcsL ^#*>£4. -fi-7)-g-<>»* IN HClsL 

*&o]^JL, MgS0 4 S. ^SAl^lJl, 4* ^ a.S.4£zia)-3| (-g-e) 6n : EtOAc/Hex = 

1/3)S 3W§-(4.63 g, 92.0 %)* ^S>$4. 

c209> MS[M+H] = 474CM+1) 

:2io> Ta-^j B : (3S)-3-{AHgs^^[(N-BX)^lit<i>Afl^]6>Pl2 t }3t)^T 5 i 

#31 A*1H (3S)-l^bz-3-{A>ol#S^^[(N-B0C)^M^<>H^] 6 H^}s : ll-el i a* 

; 212> MS[M+H] = 340 (M+l) 

2i3> *f|2ii 55-59: 

:214> CLS. ^ 7 >^tt =^=-^ 6>n] 3HHfr.fr a)]^ 546^ 

4 flAS «>-g-Al^ 4*4 ^ sj-^l-fr ^-51-534. 



:215> 
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s216> 





R 


MS[M+H] 


55 


(N-BOOoH^uflt 


354 


56 




368 


57 




297 


58 


wMs.-SJ.Alpil'g 


255 


59 


(CH 2 )2-OC(=0)-CF 3 


365 



'217> ^ofl 60: 2-«H]^^Mi^-l-^^^-Al611^h 
:2i8> A : 2-(B0C)*>^^-l-^Hl^^Hm 

:2i9> 2 - (BOO ^^#(3.2 g, 20.0 mmol)-ir DCM(60 m4H *r<>]3L Et 3 N(5.6 mi, 40.0 ml) 

* 4^-, #5. &KI ^-(3.36 m«, 30 mmol)» 0°C<^1^ ^JL 2*1*1; ^o> jau>§}^rf 

. ^-§-°l -§-*fl» ^lTl^VZL #^1 ^-^1 rf^- EtOAcS -^-7l## ^#*>^4. -fi- 

7]-§-^^ IN HC1S. cf-g-, MgS0 4 S. ^2:*1 7]J1 ^-#-5>51 a.^>S.ZLe|-5i] (-g-Bl 

^: EtOAc/Hex = 1/10)5. ^*)1*H 3E*)1 5Mt^-(3.2 g, 80 %)* ^^>^cf. 

220> MS[M+H] = 204CM+1) 

22i> t£7\) B: 2-^Mic-l-oHl^^-^oll^ 

:222> ^-Tjl A<^H 2-(B0C)^l i^-l-oMlt^l ^1 ^(3 .00 g, 15.0 mmol)» DCMU5.0 mi) 

*\] ^-ojji TFAC15.0 m£)» ^7>t!r ^ 30-g- ^-<£ .*hfr<*IM ^^tf. ^flfl- *H1 ^1^ 
*H 5.^11 S^#-8: ^*}JL ^7}<4 &-<>l ^ ^-§-^1 

; 223> MS[M+H] = 104(M+1) 

; 224> #7}) C: 2-(2-^^ S .^]^)^ 5 E^)o>Tili L -l-0>^^^-AloflH] : 
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225> #31 b<HH ^s--^ 2-«Hit-l- o H*^H^(1.00 g, 10.0 mmol )S DCM(30 mO<>fl 

ul Et 3 N(2.80 mi, 20 mmol)* 4*, 2-^3.3iM'£3L 1 d #3£}-°l^-(2.43 g, 22 mmol) 

* * ftSrW 4Al# M^ftt)-. *H-<>1 -M» *I|>|*K3I #3. Sl^tb 
4* *7l** Et0Ac3 -^71-g-^-i: IN HC13 4*. MgS0 4 3 
7]5L 3L3,r>}S.n.E)-s\(&&m: EtOAc/Hex = 1/3)3. 3*H«H 3.*\] 

(2.72 g, 94.0 %)* 
; 226> MS[M+H] = 289CM+1) 

227> D: 2-[(2-^HS.^1^1^5L^I)^^]oH^-i-o>Ail^^.AHl# 

228> c«1M =H=-^t 2-(2-^HS.€^l'i5. 1 d)6M^-l-^Hl€^l^m(1.45 g, 5.00 mmol) 

4 P(Ph) 3 (1.3 g, 5 mmol)!- THF(15 ml)*\] <*ll#*(0.40 ml, 15 mmol)4 DEAD(0.32 rat, 

10.0 mmol)» ^7>^cK #*ol ^t£)# -g-ufl» ^^ji ~L3*>3ZL5}-:s£| (*e| 

3j: EtOAc/Hex = 1/5)3. Ml ^#(1.40 g, 80 ft)* ^^-^4. 

229> MS[M+H] = 317(M+1) 

230> #31 e: 2-<«<>M^-l- 0 Hlli^H 1 £ 

23i> #31 D°1M 2-[(2-MH3«fl^l^S^)^im] <: »M^-l-< : 'Hm^l^m(634 mg, 2.00 

mmol)* DMFQ0 in£)°fl ^°}JL K 2 C0 3 (540 mg, 4 mmol)^- ^^-3.^^1(330 mg, 1.5 mmol)* ^7> 
4* #*«*IM l*m^# 3a#*>ZL «H *ufls. ^Tl^t}-. ^#* NaHC0 3 ^*«2« 
A3 *7l#* EtOAc3 ^#tb 4* MgS0 4 3 &E*\7]JL S*f| s|-^-§- 

* *r^>$4. 

232> MS[M+H] = 132(M+1) 
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:233> ^}2i^) 61-66: 

:234> ^^6.3. ^ 7>W *H^1M- (N-BOO^M^^-ir-i- afl^l 60 

:235> R" R'" 

R ^ N ^Q/°^R' 



236> 





R 


R' 


R" 


R" 1 


MS[M+H] 


61 




♦Mm 


H 


H 


146 


62 






K 


H 


104 


63 




•Ml* 


H 


H 


144 


64 




*Mi 


H 


H 


162 


65 




•Ml* 






146 


66 






H 


H 


134 



237> jft&q 67: (2R)-2-(B0C)^M^-N-{4-[A>o]^s^^(*>o]=^Al^^7>«l-£ < a)^Hi^]3E| 

all ^ }-3-(4-#.3.3.s|| ^ ) » S.S1 H. 

238> ^1 A : 4-[(A>ol^-s.«n^)o>pl i: .]s| allele 

239> *\)^6\) io<$x\ l-cbz-4-[(A>ol^s.«!^)oMii]^^Bl^^- 26^1 #31 C°fl 

240> MSCM+H] = 183CM+1) 
24i> cj-^l b: 

(2R)-2-(B0C)<>H ii-N-[4-(A>o] f^^^^nl sty ej #-1-^ ] -3- ( 4-^3.3. s)l 
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-242> #<33 o.s ^ 7>¥"$ (2R)-2-(B0C)fHi c -3-(4-#S-S.2ll^)^S.3i|^3j- #7)] A^H 

; 243> MS[M+H] = 464CM+1) 

:244> #31 C : N.N-aH [ (2R)-2-(B0C)a"M ic-3-(4-#SS.2fl ^)^S.5z)^^]3i) sjl ej #-4- 

; 245> ci-^ B^l^ ^^-tb (2R)-2-(B0C)f>Plii-N-[4-(Al-ol^s.aj^o>pl^)3rl2il^ri-i-^]-3-(4- 

#S.^sll^)HS.3rj^o>pl^(4. 6 3g ) 10 mmol)» DCM(30 mZ)<*\) ^^ZL ii^l(25 % in #^<a, 
12.6 ra£, 30 mmol)^: ^7>*>^ 4X|#^-°]: ^^cf. -§-*fl» ##«H ^T^Ka ^ 

^ HSPf^ZiBflsqC-g-el^, EtOAc/Hex = 1/3)5. *<M1*H ^#(4.58 g, 87%)* 

246> MS[M+H] = 526CM+1) 

247> ^-^1 D: (2R)-2-(B0C)gH^-N-{4-[aM#^^^^^ 

#-1-^ >-3-(4-#SS.3fll ^) H -gr^nl j= 

248> olM N,N-A>ol§s^-^[(2R)-2-(B0C)oM^-3-(4-#S.Ssn^) = ^3il^.^] 

^^5l#-4- < ^}7'l-ti|-S.^#sel-ol^ o}u) ^ofl n^^g- 26^1 B<^H<4 ^Q]^ ^ o. 

249> MS[M+H] = 551 (M+l) 



250> *\}2K$ 68-99: 
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:251> ^^6.3. 7}^-% i^^32f afl^ofl 1-12<*1M ^V 1 ?! 67 



:252> 



BOC-N 




R" A 
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'253> 



•ifl -z. >sfl 


R 


R' 


R" 


n 


* 


MSLM+H] 


68 


H 


(BOC)oH^^ 




1 


S 


664 ! 


69 


H 




c -«i-a 


1 


S 


650 


70 


H 




c-«I-S 


1 


s 


636 


71 


H 






1 


s 


537 


72 






c-«i-a 


1 


s 


581 


73 


H 






1 


s 


551 


74 


3(S)-hydroxy-Pyd-l-y 1 




1 


s 


563 ! 


75 


2(S)-hydroxymethyl-Pyd-l-yl 




1 


s 


577 | 


76 






c-«|4l 


2 




565 


77 






c-«)-M 


2 




579 


78 




*M <=■§!• a] oj|^ 




2 




593 


79 






c-«I€ 


2 




591 


80 








2 




609 


81 








2 




579 


82 








2 




593 


83 








2 




623 


84 








2 




563 


85 








2 




551 


ou 






i — Sfl-iJ 
c ^ a 








87 






2,3-diF-Dll^ 


2 




593 


88 






2,3-diF-Sfl^d 


2 




609 


89 








2 




611 


90 


3(R)-hydroxy-Pyd-l-yl 




2 




577 


91 


3(S)-hydroxy-Pyd-l-yI 




2 




577 


92 


2(R)-hydroxymethyl-Pyd-l-yl 


c-*l4l 


2 




591 


93 


2 ( R)-hydroxymethy 1 -Pyd-l-y 1 




2 




591 


94 


(3S)-N-B0C-amino-Pyd-l-yl 




2 




576 


95 


(3R)-N-B0C-amino-Pyd-l-yl 




2 




576 


96 


(3R)-bydroxy-Pid-l-yl 


c-«l-a 


2 




591 


97 


(3S)-hydroxy-Pid-l-yl 




2 




591 


98 


4-hydroxy-P i d-l-y 1 




2 




591 


99 


4-N-BOC-ami no-Pi d-l-y 1 




2 




590 
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c255> <gX)eq i: (2R)-2-^H^- N -{(3 S )-3-[A>ol#s^^((2R)-2-^^-3-*>6l=^lHS5£|^. 
^ ) i^] ^1:^1 ^-l-«a }-3-(4-#33ff|l ZL HC1 ^ 

:256> a: (2R)-2-(B0C-^>nl^)-N-{(3S)-3-[A>ol#s.«!^((2R)-2-oil€-3-^l€^l=S.3) 

)<>M ic] 3*| »e) ^-1-^ }-3-(4-#332fl ^ ) = 3.3*1 ^r^^l = 

^57> 3(S)-3-[^M^3^((2R)-2-^1i-3-<M^ mg, 
3.30 mmol)^: DMF(30 m£)ofl ^f°l3. DIPEAU.15 ml, 6.70 mrnoD* -g-^* <g 7l ^-^1 ^1 

^ (2R)-2-(B0C)o}*l^-3-(4-#332|l^)H33*]^(1.00 mg, 3.30 mmol), H0BT(668 mg, 5.00 
nimol), ^ EDC(845 mg, 4.30 mmol)* *Hl3 ^7}-&}<%t±. ^-g-g-fe- ^o|l^ 12a1# mLvVQ 
if -g-ofl^ ^*>$l^. #ff-#°fl Et0Ac» ^ is)- ^-§-^4 

#, IN ^M^5W. ^ -H-71-g-^-i: MgS0 4 3 ^S^>J1 ^ #?f-« ^ 

^ 3.3.^>S.ZL2fls](-g-B]^: EtOAc:Hex = 1/2)3. ^l^M 5.*)! s|-^-#(1.58 g, 93.9 %)^- ^r^- 

258> MS[M+HJ = 520 (M+l) 

259> ^-^1 B : (2R)-2-oH^-N-{(3S)-3-[^>ol^^^(( 2 R)-2--pll^-3-oH]€^l^S.5q^^) 

h^]s]^ ^-1-^ }-3-(4-#333)] ^ )H33i] ^o}x2) e TFA 

260> A <^*| (2R)-2-(B0C-oH^)-N-{(3S)-3-[A>ols.3^^((2R)-2-p)l€-3-6Hm 

^-a] ^33] _2.^£ )o}p| ic] ifj ^ ^-1-<H }-3-(4-#335)l = # DCM(7 m£H 

^*}5L ^ owq 34 ^ *H-ofi *l-8-*l-5M. 

26i> MS[M+1] = 420(M+1) 
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c262> c: (2R)-2-^l^-N-{(3S)-3-[A>ol^^^((2R)-2-^^-3--S>6l=^-Al=s.5i)^.^) 

§5} #-l-<H }-3-(4-#S.S.3|l ^)£is] -gr^n] = TFA 

:263> B 6\]X) ( 2 R)- 2 -0>d1 ^- N -{ ( 3S )- 3 _[A>ol #5.*^ ( (2R)-2"*fl ^-3-^Hl =E 

S3]^^)o>r.l^]2ll-^^-i-^}-3-(4-^ s .iE|l^)^ s .Tt|^ : d>ol^. TF A <*(592 mg, 1.00 mmol) 
^ ^13:* -8-^ (MeOH/H 2 0 = 1/1, 10 m*W ^31 LiOH(70 mg, 2.00 mmol)» aj?}^ ^ «>-§--§- ^ 
* 30£ -^°> 3H&*>5*4. ^-g-o] ^ #tf*H -M» ^SKa 

NaHC0 3 ^r-g-^^-S. 3H*l*l ^ -fi-7]#^ EtOAciH ^t^St^. -fM-M* MgS0 4 S ^S^JI 
Tf^^r ^1-* HPLCS. 3*II*H S»] ^#(495 mg, 90.0 %)^r ^-^cf. 
; 264> MSCM+1] = 420(M+1) 

; 265> #711 D: (2R)-2-6>nl^-N-{(3S)-3-[A>^K^^((2R)-2-^^-3-*>ol=^AlHS5E)^.^) 

o}-°lici]sl-l-^#-l-^}-3-(4-#S.S3ll 1 d)5.S.3q^ r o>til^ HC1 

:266> #7jl (2R)-2-°H ^-N-{ (3S)-3- [ aH #S.^1 ^ ( (2R)-2-^(l €-3-*H = ^-a] = 

5.2] ^ )o}nl ic] j*1 #-l-«J }-3-(4-#3.3.*|| ^ ) = 3.3*] ^o}v) = TFA o*^. pfl^ofl ^o] J=l 

2 67> MS[M+1] = 420(M+1) 



268> 2: (2R)-2-(^l^H^)6>xil2 t -N-{(3S)-3-[A>ol#S^^((2R)-2-Pll^-3-«1-<il 

= ^AlHS^^^)6H^]^*e1^-l-^}-3-(4-#SS^^)HS.5E|^ r o>rrl^ HC1 

269> A: (2R)-2-[(B0C-<>Mii)6>4^]6>i3l^-N-{(3S)-3-[A>ol^s«?^((2R)-2-Tfl^-3-d> 
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c2?o> -gAH ^ (2R)-2-^>^^-N-{(3S)-3-[^>^ms.«l^((2R)-2-pflm-3- 
44 €^-^1 ^3*1 .2.^ ) o}v] ±] 3£| ^-l-«a }-3-(4-#S.S2il ^o>ti1 s. sij. N-BOC-Gly^r 

-ti^H is] h^jljl ^ aq-wfr* ^^4. 

=27i> MS[M+H] = 635CM+1) 

:272> B: (2R)-2-(6>n]^oHl^)o>nlv^_ N _{( 3S )_3_[A>6l5s^^((2R)-2-^^-3-6Hm^- 

a] H3.3r) _$.i=| ) 6>n] i^l^s-el #-1-12 }-3-(4-#.3.3.^| ^ ) = 3.&\ S. TFA^ 

-273> #7)1 A^l-^i ££r (2R)-2-[(B0C-^H^)^m]^H^-N-{(3S)-3-[A>ol#s«j^((2R)-2- 

*f| ^-3-o>4 €4*1 ) c>p] ^]3X) l-el i=l-l-^ }-3-(4-#S.S.s(| ^ )^3.3\ c § ^a] 

274> MS[M+H] = 535 (M+l) 

; 275> ^h^l C: (2R)-2-(^H^4^) d H^-N-{(3S)-3-[A>ol^^}^(( 2 R)-2-ti|l^-3-^olH.s. 

Ala^^^)o>nl^]^#s1^-l-^}-3-(4-#SS^^)HS.5jl-S:0>Bl= TFA 

; 276> ^711 B«1H (2R)-2-(oVnli t o>Al|^)o>pli c -N-{(3S)-3-[AH#S.«|-a((2R)-2-^m 

-3- 6 Hll^^l = 3.3t| SL"4 ) o>p1 i^] 3| i=l-l-<a }-3-(4-tSS^| ^ ) ^ol-p] ^ A] efl i 
3 £31 ^ ^r-S-Al^ sq.^-* ^-*V5^. 

277> MS[M+H] = 493CM+1) 

278> ^Tfl D: (2R)-2-(^H^d>^^)o>Dl^-N-{(3S)-3-[A>ol#s^^((2R)-2-^^-3-*>olJE.^- 

Al=S.S1^.1i)o>Til2t]al *ei ^-1-^ }-3-(4-#SS.sfl^)5.S^^;0>nls. HC1 
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=279> #7)1 c<*\}*\ (2R)-2-(^1^6Hl^)<^Hii-N-{(3S)-3-[A>ol^^^((2R)-2-p|l^ 

-3-^>o]c^ A ]a SS ]^^)o>p]2ri]^*^^-l-<i}-3-(4-€^^l^)H^^VplH. TFA <^ 
*H 1^1 &n m ^ ti>-§-A]^ Ml 3^#^- ^§>^cf. 

; 280> MS[M+H] = 493 (M+l) 



:28i> ^aHI 3: (2R)-2-(^^^)oHic-N-{(3S)-3-[A>ol-^s^l^((2R)-2-^^-3--S><>l = ^l 
H^^^)6H^]5qi-Hl^-i-^}-3-(4-#SS^^)H^^HH HC1 <g 

:282> t£t\) A : (2R)-2-(^ tf|] ^_ N -{(3 S )- 3 -[a>o1 #5.^!^ ( (2R)-2-^l ^-3-^1 

)o}v] ^] -g-E] nl-1-^ }-3-(4-#S.S.5fl ^ ^o>p1 c 

:283> B^H ^5=-^ (2R)-2-6>fl^-N-{(3S)-3-[^ol^«|^((2R)-2-^l^-3- 

6 >41^1^^^^) d >^]^]^»^^-l-^}-3-(4-#SS.5ll^[)iS.3i)^rc5l-nl= TFA ^(592 mg, 
1.00 mrnoD^)- 3.= ^(0.72 mi, 10.0 ramol)^: DCE(3 ntfH ±r°]51 NaBH(0Ac) 3 (460 mg, 2.00 
mmol)» ^€^1 ^7>^3r ^ #£:<*IM 4X|#^<# iEtiV^]-^^. NaHC0 3 ^-g-^ 

t!r ^- -£-^K2L 3B?-§-^: ^ 3.5.n>S.ZL2fl5r)(-g-e]^: DCM/MeOH = 9/1)5. ^*fl«H 
^#(512 mg, 90.0 %m ^=-*}^q-. 
284> MS[M+H] = 563CM+1) 

285> ^-711 B: (2R)-2-(^^^)oH^-N-{(3S)-3-[A>ol^^^((2R)-2-^m-3-^-olH.^-AlHS. 

^^^)o>nl^]3i|l.e]Ta-l-^>-3-(4-#S.S.^^)=S3il^ r cb].T3lc TFA 
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:286> #7fl A^l^i ^t!: (2R)-2-(^^m)< : '>^ii-N-{(3S)-3-[^>om5.^^((2R)-2-^m-3-^Hl 
H^a] )o>p] ^] 31] }-3-(4-#S.S.3ll ^ )^S.3X) EL TFA ^UH 1 

; 287> MS[M+H] = 521 (11+1) 

:288> Q: (2R)-2-(^ iD^M 2n-N-{(3S)-3-[AW (2R)-2-^-3-*H S. S 

5ij ^^)o>d] ^] 3X| -f-ii) }-3-(4-#S.S^l ^ -^o}-^ i= HC1 ^ 

289> ^} Bofl^i (2R)-2-(tqpn^)o>til^-N-{(3S)-3-[AVol#s^|^((2R)-2-^^-3-*>ol 

^Al=^^)<5>nl^]^#^^-l-<a}-3-(4-#SS^^)H.S.3E|^:<i>Tll= TFA ^-jr ^A^] 1 

290> MS[M+H] = 52KM+1) 
29i> ^A]<m 4-58: 

:292> ^|2:ofl6j|Al ^ ^ rsj-g-e] # , 3^3^^)^ -fj-JESfl* 1 vflx] 3^1^^ 
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:294> 



4i*H 


R 1 


R 2 


R 4 


R 5 ' 


* 


n 


X 


MS 
[M+l] 


4 


H 


H 




C(Me) 2 CH20H 


S 


1 




464 


5 


H 


H 




C(Me)20H 


s 


1 


1 


436 


6 


H 


H 


c-«i-a 


C(Me) 2 (CH 2 )20H 


s 


1 


1 


478 


7 


H 


H 




C(Me)(CH20H) 2 


s 


1 


1 


466 


8 


H 


H 




C(Me) 2 CH 2 0H 


R 


1 


1 


464 


9 


H 


H 




C(Me) 2 CH20Me 


S 


1 


1 


464 


10 


H 


H 




CCMe^sflBn 


S 


1 


1 


540 


11 


H 


H 




C(c-€€)CH 2 DH 


S 


1 


1 


464 


12 


H 


H 




C(Me) 2 (CH 2 )30-(2.4-dLMe-Ph) 


S 


1 


! 


582 


13 


H 


H 


c-«l-a 


C(Me)CH20Ac 


s 


1 


! 


478 


14 


H 


H 




C(c-«S.=i)CHsOH 


s 


1 


! 


436 


15 


H 


H 






s 


1 


2 


450 


16 


H 


H 






s 


1 


2 


436 


17 


H 


H 






s 


1 


2 


464 


18 


H 


H 






s 


1 


x 


470 


19 


H 


H 




4-^ls.^.A]^^ 


s 


1 


l 


470 


20 


H 


H 




2-(CHaOH)-l-(c-^l«)-l- , a 


s 


1 


! 


474 


21 


H 


H 




2-(ch20h)-i-( c-«i -a )-i-<a 


s 


1 


! 


488 


22 


H 


H 


c-«!-a 


l-Nos-=l 3^31^-4-^ 


s 


1 


! 


646 


23 


H 


H 




^5031^1-4-^ 


s 


1 




461 


24 


Me 


Me 




C(Me) 2 OfcOH 


s 


1 


1 


487 


25 


Me 


Me 




C(Me)(CH 2 0H) 2 


s 


1 


1 


494 


26 


Me 


Me 




C(Me) (-CHi0C(=O)0CH2-) 


s 


1 


1 


520 


27 


Et 


Et 




CCMe^ssOH 


s 


1 


1 


506 


28 


iPr 


H 


c-«i-a 


C(Me) 2 CH20H 


s 


1 


1 


492 


29 


-(Ofe)r- 




CCMe^CHjjOH 


s 


1 


1 


518 


30 




H 




C(Me) 2 CH20H 


s 


1 


0 


550 


31 


01*1^-2-11 


H 


c-«j-a 


C(Me)2CH20H 


s 


1 


2 


530 


32 


«*l«14^-4-«i 


H 




C(Me) 2 CH20H 


s 


1 


2 


530 


33 


oli^-Eim 


H 




C(Me)2CH20H 


s 


1 


0 


520 


34 


Gly 


H 




C(Me)2CH20H 


s 


1 


1 


507 


35 




H 




C(Me) 2 CHzOH 


s 


1 


1 


535 
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:295> 



do 




u 
n 


C ^i^9i 


VAMey2V/H2Un 


Q 


1 
1 


1 
1 




37 


°r 1 ' — ^ 1 1 *n 

l 


H 




C(Me) 2 ClfeOH 


s 


1 


0 


536 


38 




H 




Cflle^OfcOH 


s 


1 


0 


506 


39 




H 




C(Ue) 2 CH20H 


s 


1 


2 


519 


40 


(S)Pyd-2-CH 2 - 


H 




CCMe^CIfcOH 


s 


1 


2 


533 


41 




H 




COfeMaUOH 


s 


1 


0 


522 


42 


DTic 


H 




C(He) 2 CHzOH 


s 


1 


1 


609 


43 




H 




C(Me) 2 CHzOH 


s 


1 


2 


493 


44 


(Me)N-<*Dl3 


H 




C(Me) 2 CHzOH 


s 


1 


2 


507 


45 


FVd-2-Ofe- 


H 




2-(CH 2 0H)-l-(c-€€)-l- , a 


s 


1 


2 


557 


46 


H 


H 


2,3-diF-^'d 


C(Me) 2 CH 2 0H 


s 


1 


1 


480 


47 


H 


H 


3.5-DiIle-*!|ti 


C(Me) 2 OfcOH 


R.S 


1 


1 


472 


48 


H 


H 


2,3-diF-*l| 1 d 


C(Me) 2 Oi 2 0H 


R ,S 


1 


1 


480 


49 


H 


H 


4-Me-=ll\i 


C(Me) 2 CH 2 DH 


R.S 


1 


1 


458 


50 


H 


H 




C(He) 2 OfaOH 


R.S 


1 


1 


444 


51 


H 


H 




C(Me) 2 


S 


1 


1 


472 


52 


H 


H 




C(Me)2CH20H 


S 


2 


1 


464 


53 


H 


H 




C(Me)2CH20H 


S 


2 






54 


H 


H 




2-(CH20H)-l-(c-€ ^ )-l-U 


S 


2 


1 


488 


55 


H 


H 




2-(CH 2 0H)-l-(c-«! -SU-l-U 


S 


2 


1 


502 


56 


H 


H 




C(Me) 2 CH20H 


S 


2 


1 


493 


57 


(R)Pyd-2-CHz- 


H 


2,3-diP-^i^ 


C(Me) 2 CH z 0H 


s 


2 


2 


576 


58 


<R)Pyd-2-CH2- 


H 


c-«i-a 


C(Me)2CH20H 


s 


2 


2 


546 



296> ^X\c% 59: (2R)-2-[^l^HS^(^l^)]^l2^-NK(3S)-3-[A>ol^«!!^(-5><ilS.^l3r|^: 

5LlDo"M ^]*\ #&) ^-1-13 }-3-(4-#Sil.2)] = HC1 ^ 

; 297> T&Tfl A: 

(2R)-2-[°l^M.€(^€)]a>*ll^-N-{(3S^ 
^-1-^ }-3-(4-#^.S.i|l JEL TFA ^ 
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:298> 28<*H (2R)-2-(ol^HS.^)oM^-N-{(3S)-3-[AH#s.?n^(*>ols.s.A)sl 

^5.^ ) *M i^] ^ #3 ^1-1-^ }-3-(4-#SS3l| id ) = 3.3*1 ^o}T2) = TFA -S*H 3^ #31 
"^SLS. f) ZL HPLC3 5g*0*M ^^^"4. 

299> MS[M+1] = 492(M+H) 

300> B : (2R)-2-[^l^S^(^^)]cH^-N-{(3S)-3-[A>6l#S.^^(^>^=^-Al3l^:S.<^ 

)o}x2] ^] 3} -f-iL) rl-l-^ }-3-(4~t3.3s11 ^d)H33i| J2-o}v) j= HC1 ^ 

30i> cj-Tfl A ^l>| ^4=-*V (2R)-2-[o1^HS^(p|1€)] c '>^^-N-{(3S)-3-[^>^#^^!^(^|-o1=^- 

Al3i]^^)^l^]3Xl#^^-l-^}-3-(4-#S.S.sll^)5.S.3q^ r c,l.p1c XFA ca^. ^Al^ 

D^- ^ y J^i5-3 aV-g-A]^ iWlr^r ^^^4. 

; 302> MS[M+1] = 492(M+H) 

303> ^aHI 60: (2R)-2-[(2-*H^Al-2-^)^m]^M^-N-{(3S)-3-[^>^#S.^j^(^^ 

B_^X\ ^ <^ ) o\n) }^]^\^ ^1-1- <g }-3-(4-#33sf| ^ HC1 <g 

304> ^) A: (2R)-2-[(2-*l-ol-=^-Al-2-^-^)^m]o>Pli.-N-{(3S)-3-[A>ol#s.^j^(o>4^^. 

^l^^:S.^)^Hic]5qi-^rl-l- < a}-3-(4-#SS.5|]^)^S2l^ r o}pl^ TFA 

305> ^X\d\) 4^1 (2R)-2-o>nl^-N-{(3S)-3-[^>^l#S.«!-€(6Hm^-^sl 

^^)o>ti]^]5£|l-^^-i-<g}-3-(4-#S.S.3f(l^)=S.5£)^ r oM^.(492 mg, 1.00 mmol)* 

mfl) 6 )] ^lJL DIEAC0.435 mC, 2.50 mmol)« ^7}^ ^hfr ^lli J±3J£aMH°lH(0.085 
m£, 1.00 mmol)* ^7>£|-$tf. -g-^^r 60°C<^1^ 4^1 ^> SL^t^t ^ -g-^fl# ?>} 

o\) z\)7]-5}JL ^##^r ^-§-<*Hl *}7]3L Et0Ac3 ^#^-534. IN HC1 
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; 306> MS[M+H] = 564CM+1) 

:307> i&Tfl B: (2R)-2-[(2-*M:5.^a]-2-^H ^]<iHic-N-{(3S)-3-[Al-ol^s.^}^(^|-6lH.s. 
A]5tl^^)o>Pl^]5E)l-^ci-l-^>-3-(4-SS.S.af|^)HS.3£)^;6>Pl=. TFA «g . 

; 308> #31 A^l^i 

(2R)-2-[(2-SH^*l-2-^H%]<>M^ 

It] sll-^ #-l-«J }-3-(4-#S3J^) = 3.3*1 TFA cg^. ^Al^l is] #3] C4 ^ ^ 

—3 «]:-§- S *ll 3^#* 
; 309> MS[M+H] = 508 (M+l) 

; 3io> C: (2R)-2-[(2-*>olc^_ 2 -^)^^]o>nlv^- N -{(3S)-3-[A>ol^^^(-s>ol^ • 

^^te^)o>r I li 1 ]3r)l.^#-i-^}-3-(4-#S.S.ff|l 1 d)HS-2l^-c>pl^ H C1 <3 

3ii> B *IH ^s-tb 

(2R)-2-[(2-*H c S.A1 -2-^)6fl m] 6 W i^-N-{(3S)-3-[A>o] («M = s.^ ^ )o>nl 

i^] *\ 1-51 #-l-«|J }-3-(4-tSS^l ^ )^32) ^ TFA <%Sr ^ef 1*1 #31 DSf ^ « 0 V^ 

312> MS[M+H] = 508 (M+l) 

:3is> 61: ( 2 R)-2-[c1(^-ols.s.Al6l-A-fl^)] o^l x^- N -{ ( 3S )_3_[a>o1 #3*J-g (*M c s- 

A] s\ ^3^3 )o>*l 2t] s^e) ^-l-^}-3-(4-tSS^] id ) = 33i| H. HC1 $ 
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'314> (2R)-2-<>M ^-N-{(3S)-3-[A>ol #3.3]^ (o>xf| se| ^3.«J )o>p] i^] 5z)#^ ^-l-«^ }-3-( 

4-#S.S.3ffl^)HS.3X)^-o>nl=-l. 604 «<H^3. #-§-a1^ X*fl sf^^r 

=315> MS[M+H] = 566 (M+l) 



csi6> ^aHI 62: (2R)-2-^]^-N-{(3S)-3-[A>6l^-s.^j^(o>til^«.^ ? >H>5L^)ol-T 3 l^]5£|^-^ 

^-l-^}-3-(4-#^S^)H^-£<>"M3= 2HC1 <3 
c3i?> A : (2R)-2-^l^-N-{(3S)-3-[A>ol§s^^(oVpl^^7>wfa^)o>PTv c .]5i|^.^ci 

-1-H }-3-(4-#SS.3ll ^ ^ 2TFA <3 

csi8> >H 2 ^] 68^Ai (2R)-2-(N-B0C)6Hi c .-N-{(3S)-3-[A>ol^S-^j^((N-B0C)oMic^-€ 

; 319> MSLM+H] = 549CM+1) 

c320> x£t\) B: (2R)-2-^l^-N-{(3S)-3-[A>ol#s^^(6H^m^M£^)o>Pl^]sl#^^ 

-l-^}-3-(4-#S.S.5|l 1 d)H.^^ r o>ul^ 2HC1 
=32i> cj-^l ^ (2R)-2-6VBl^-N-{(3S)-3-[^>^]#S^^(oH^m^>«>i^) 6 M^]^ 

»^-l-^}-3-(4-#S^l^)^^3^o}nl;E. 2TFA <g-$r s£X\d\] IS] D&} 

«V-§-Al^ Ml s^l^ ^#^4. 
=322> MS[M+H] = 549(M+1) 
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-323> 63-123: 

:324> ^S^l 1 3Zj- 10 ofl^ S]^^^ ^3)]^^ ^A]ofl 62 SE^cr ^1 oJ| 3 
325> H O 




326> 





R 1 


R 4 


R 5 ' 


* 


n 


X 


MS[M+1] 


63 


H 






S 




2 


450 


64 


H 






s 




2 


436 


65 


H 






s 






437 


66 


H 






s 






451 


67 


H 




(3S)-3-(0H)-Pyd-l-«l 


s 






463 


68 


H 




(2S)-2-(HXH 2 )-Pyd-l- , a 


s 






477 


69 


H 




N[(CH2)20H] 2 


s 






495 
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c327> 



70 


H 


c-«i>a 


N[(CH2)30H] 2 


S 


1 


1 


523 


71 


H 


c-«]-*i 


N(Me)(CH2)iOH 




2 


1 


465 


72 


H 


c -«i<a 


N(Et)((Sfa)4H 




2 


1 


479 ; 


73 


H 


c-«!<a 


N(Et)(CH 2 )30H 




2 


1 


493 


74 


H 




N(Et)(CHz)2F 




2 


1 


481 


75 


H 




N(Et)(CH 2 )3F 




2 


1 


495 


76 


H 




Mn-PrKOUsOH 




2 


1 


493 


77 


H 


c-^-a 


N(c-Pr)(Cfe)tfH 




2 


1 


491 


78 


H 




N(i-Pr)(CH2>20H 




2 


1 


493 


79 


H 


c-*)-a 


N[(CH 2 )iOMe]((3fc) 2 OH 




2 


1 


509 


80 


H 




N[ ((%)#] (OWiOH 




2 


1 


497 


81 


H 




N(Me)(CH 2 ) 2 0Me 




2 


1 


479 


82 


H 


c-sg-a 


N(H)(CH 2 ) 2 0Me 




2 


1 


465 


83 


H 


c-«!<a 


N(Et)(CH 2 )20Me 




2 


1 


493 


84 


H 


c-*i<a 


N[ (C%)tCUe]s 




2 


1 


523 


85 


H 


c-^-a 


N(Me) 2 




2 


1 


435 


86 


H 




N(Et) 2 




2 


1 


463 


87 


H 


c-«i<a 


N(He)OHe 




2 


1 


451 


88 


H 


c -«]-a 


N(]te)(«H&*X|4|tt5.g) 




2 


1 


493 


89 


H 


c-^-a 


N[(CH2) 2 DMe][(CH 2 ) 2 F] 




2 


1 


511 


90 


H 




(3S)-3-(0H)-Pyd-l- , a 




2 


1 


477 


91 


H 


c-«|€ 


(3R)-3-(0H)-Pyd-l-<y 




2 


1 


477 


92 


H 


c-«!-a 


(2R)-2-(H0CH 2 )-Pyd-l- < a 




2 


1 


491 


93 


H 




(2S)-2-(H0CH 2 )-Pyd-l- < 9 




2 


1 


491 


94 


H 


c-«9-a 


(3R)-3-«»l-nli;-Pyd-l-^ 




2 


1 


476 


95 


H 


c-«j-a 


<3S)-3-*>«l it-Pyd-l-'a 




2 


1 


476 


96 


H 


c-«l<a 


<3R)-3-(0H)-Pid-l-U 




2 


1 


491 


97 


H 


c-*i-a 


(3S)-3-(0H)-Pid-l-«l 




2 


1 


491 


98 


H 


c-*|-a 


4-((ffl)-Pid-l-^ 




2 


1 


491 


99 


H 


c-^i-a 


4-^]i=.-Pid-l- < a 




2 


1 


490 


100 


(R)Pyd-2-Ofc 


c-*?^a 


NCn-PrXCIfc^H 




2 


2 


576 


101 


(R)Pyd-2-CH2 


c-^i-a 


N[(Cft)£H]s 




2 


2 


578 


102 


(R)Pyd-2-CH2 




N(Me)OMe 




2 


2 


534 


103 


(R)Pyd-2-CHz 


c-«i-a 


N(lfe)(*M:£4W^ra) 




2 


2 


562 
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328> 



104 


<R)Pyd-2-CH2 








2 


2 


576 


105 


(R)Pyd-2-CH 2 




N[(CH 2 )i!0Me] 2 




2 


2 


620 


106 


(R)Pyd-2-CH 2 




NCc-PrXCtWiiOH 




2 


2 


588 


107 


(R)Pyd-2-CH 2 




(3S)-3-(0H)-Pyd-l-^ 




2 


2 


560 


108 


(R)Pyd-2-CH 2 




(2R)-2-(H0CH 2 )-Pyd-l-«} 




2 


2 


574 


109 


(R)Pyd-2-CH2 




4-(0H)-Pid-l-«H 




2 


2 


574 


110 


(R)Pyd-2-CHz 




(3R)-3-(0H)-Pid-l-^ 




2 


2 


574 


111 


(S)Pyd-3-yl 




N[Et] 2 




2 


2 


532 


112 


(S)Pyd-3-yl 




N(Me)(CH 2 ) 2 0H 




2 


2 


548 


113 


NHHCHa)*- 




N[<ofa)4H]s 




2 


2 


552 


114 


(Me)N-(CH 2 >2- 




N[(CH 2 ) 2 0H] 2 




2 


2 


566 


115 


(iPr)N-(CH2)2- 




N(Et)(CHt)4B 




2 


2 


564 


116 


Mor-ethyl 


c-^ 


N(c-Pr)(CH2)20H 




2 


2 


604 


117 


Mor-ethyl 




N(Et)(0fa)4H 




2 


2 


592 


118 


Mor-ethyl 




N[(Ofc) 2 0Me] 2 




2 


2 


636 


119 


H 


2.3-diF-^ll^ 


N(Me)(CH 2 )zOH 




2 


1 


495 


120 


H 


2,3-diF-sJ'i 


N(Me)(CH 2 ) 2 0Me 




2 


1 


495 


121 


(R)Pyd-2-CH 2 


2.3-diF-sfl^ 


NCMeXCfe^H 




2 


2 


578 


123 


(R)Pyd-2-CH 2 


2.3-diF-sfl^ 


N(Me) (CH 2 >20Me 




2 


2 


592 



329> -|JaH 124: 

(2R)-2-( ^ m ) 6 M ir-N-{ (3S)-3-[ 

-(4-!-S5.*H ^ ^}n) JEL 2HC1 

330> #711 A: (2R)-2-(2-MHS^^^S^)i>-V^-3-(4-#SS3Ell 1 d)5.S.3il^ ^HH^s. 

332> MS[M+H] = 399(11+1) 
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333> #?)] B: (2R)-2-[(2-qSS^^^5L^)^l^]oH^-3-(4-#SS. 5)1^)^5.2)^ v\]^o\] 



; 334> A6\]X\ (2R)-2-(2-H ii-3-(4-#SS.^l ^ ^ nfl 

g, 2.51 mmol)» DMF(10 ml)*)} ^°)JL K 2 C0 3 (678 mg, 5.00 mrnol)* 3tM& 
v\M&.3-t±o} = (4 : 27 mg, 3.01 mmol)» ^7>*>^rf. «>-§- -g-^ ^Kg_ofl^ 12a]^> je«V 

& ^ -M* *}o\] *\}7]i5}jL &W^4r ^-7l#^r EtOAcS 

-^7l-§-^^; IN HC1S. 4^- MgS0 4 S. £££*}:iL ^ ^ 

^ aS.^SZLefl3q(-§-el6fl: EtOAc:Hex = 1/2)5. *<M]*H ^#(932 mg, 90.0 %)* ^ 

335> MS[M+H] = 413 (M+l) 

336> #7)1 c: (2R)-2-[(2-^HS^^^i^)^^]o>Dl^-3-(4-^-ss.2|]^)ss.5il^ r A] : 

337> #71] b<HH (2R)-2-[ (2-q *fl H ] <>M ii-3-(4-#5.3.2]] ^ )^^3i) ^ 

338> MS[M+H] = 399CM+1) 

339> #7fl D: (2R)-2-[(2-^HS^^1^5. 1 d)nlim]6l-t I l t - N -{(3S)-3-[A>ol^«i^(o>^^^.Al 

31 ^ s ^)o>nl ^] 3X) ^-l-ll }-3-(4-#S.S.5ll ^ ) = ^r^p] = 
340> #711 C^l^l (2R)-2-[ (2-1-1 HS.^l^l€i 1 d)^^]o].nlie-3-(4-^s.3Jn^)sS.3il^: 

-tt4 26^ (SS^S-CAVol^s.^^CoH]^^]^^^)^^]^!-^^^- ^Al 

^ 2^ #31 A^- ^ U-^^-S. ti>-§-Al^ ^^^rf. 
34i> MS[M+H] = 52KM+1) 
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-342> #31 E: (2R)-2-(^M)^H^-N-{(3S)-3-[A>ol#s^^(oHl^^Al^^^)o>n]^]^^ 

e| #-l- t H}-3-(4-#3.3.4 ^ ) = 5.^ ^r d >^ 
:343> #31 D*1H (2R)-2-[(2-^HS.^1^1^5L^)^^]ol-nli : _ N -{(3S)-3-[A>ol^tij^( 

^Hl ^ ^rS.^ ) o}*l ii] 3X1 #5} #-l-<y }-3-(4-#S.S3)l ^ )HS.3i) ^^1^(691 mg, 1 . 00 
mmol)*- DMF(5 m£H ^°)^L K 2 C0 3 (270 mg, 2.00 mmol)^ °l^SiM(0.154 ml, 1.5 mmol)-8r 

2M 7^91 ^-&<>\)*) M#f>}<%^. -§-*!)«- f;}6\] zlp^Jl #^-jr ^-§-<3*Hl 

4# -fM## EtOAcS. M^}^. -B-7l^-^l* IN HCl^ ^-S- MgS0 4 S. #S<5>ji 

« W#* -r^SU ^7>^1 3 *|| 3H tj-g- #-§-ofl ^-g-^c^. 
344> MS[M+H] = 506CM+1) 

345> #3] p : (2R)-2-(^1^)o>b]^- N -{(3S)-3-[a>o1#^^^(§>o1«a13i1^^)o>p1^]3i|1 : 

2j #-i-<aj }-3-(4-#SS.3E)] £r <>M = 2TFA 

■346> #31 (2R)-2-(^l^)<>Hii-N-{(3S)-3-[A>olgs^!^(6Hm^l^^-S.^) 

o\T2] 3£| #-l-<a }-3-(4-tSS^] ^ ) = 3.3} ^ol-nl = ^A]ofl l<2} #31 C^- £.5. 

«H-Al^ £*« S^S-g: 
; 347> MS[M+H] = 464CM+1) 

:348> #31 G: (2R)-2-(^^)6H^-N-{(3S)-3-[AH#S^^(^ol = ^Al^^s^)d>nl2 t ]^^ 

^ #-l-<^ }-3-(4-#^S.^Il \i )H3.3S| ^of-u] ^ 2HC1 
349> #31 poflA-1 (2R)-2-(^^)6>nl^-N-{(3S)-3-[^M#S^^(^ols.s.Al5£)^ : s.<g) 

6fPl ^]5t)l-5l #-1-^ }-3-(4-#S.S3H ^ i=. 2TFA 1^ #31 D^- ^ 
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35Q> MS[M+H] = 464(M+1) 

35i> j£X\d\] 125: (2R)-2-[(^^^6>Pl2 t )^^]6>Til^-N-{(3S)-3-[AH#S^^(*>ols.^.Al 

ygg.<£ ) hz.]^^\ }-3-(4-#SS2|] ^ )2.3.*\ — 2HC1 

352> r]-^ A : (2R)-2-(2-qMiffl^^i^)6>nl^-N-{(3S)-3-[AH««l'i(oH^^-Als|^-S. 

«J ) ^>^1 2t] 3) 1-B] ^1-1-^ }-3-(4-#SS.5il ^ &6}v) EL 

:353> aJaH 4* ^*Rr 4*cHH (2R)-2-oH^-N-{(3S)-3-[A>clSS.^^(oHl^^ 

A] 3X) tS^)^l ir-] ^ ^-1-^ }-3-(4-#S.S.^] ^) = S3]foH ^ 2 ~H SSil^l^fS. 

5-H^« ^Hl 124^ #3] A^- ^-f-^ 3*t#^ ^^>^cf. 

; 354> MS[M+H] = 677 (M+l) 

355> #7)1 B : (2R)-2-[^^^o>nl^]^(2-qe S ^^i^^^)]o>til^-N-{(3S)-3-[A>ol^«j 

€ ( °H1 ^4*1 3*) ^"S. ^ ) o>o] i^] 3) ^-i-<g }-3-(4-i-SS.5i] ^ ) 

356> -8r°}^] . 

35?> ^7j] A^l^i (2R)-2-(2-MHS.^^^5E^)o>nl^-N-{(3S)-3-[A>c»l#S.^^(cHl^ 

4- a] 3) i£jL<a ) 6>nl ic] i=l-l-^ }-3-(4-#SS.s|l ^ ) = ^o>n] ^ ^ ^ 0 }*1 i^ofl 

124^ #31 B^- ^ s»l s^-§-# -H^St**. 

358> MSLM+H] = 748CM+1) 

359> #3] C: 

(2R)-2-[^ ^c}n] icofl ] o>T3] i-_ N -{ ( 3S )_3_[a>o1 ^. S ^^(c^]^^.a1 se| )o>n) i- ] stj-g.^ 
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'360> #?fl B^l^i (2R)-2-[^pH^6>p1^<h]^(2-u|SS.^^1^3L^)]o1-p1^-N-{(3S)-3-[ 

A>ol -t^^( o}^ ^^-Al s] ^-S^ ) ±] z\ -f-e) ^-1-<H }-3-(4-#S^3E|l ^HS^^u] h.« 

36i> MS[M+H] = 565CM+1) 

:362> ^ D: (2R)-2-[^^l^^Mic^^]o>Til^-N-{(3S)-3-[AH#S^^(^>ol^Al3El^^ 

)o}nl^]5r|l-al^-i-^}-3-(4-#SS.^^)iS.5t)^ r o]-n1= 2TFA 
-363> ^ ^^-tb (2R)-2-[^^mfH^o 1 l^]c,>ul^-N-{(3S)-3-[A>cl^^^( d >^^^. 

364> MS[M+H] = 52KM+1) 

365> E: 

^R^-mpfl^M^imjaM^-N-U^^ 

^-1-°^ }-3-(4-tSS^l ^ ^o}x2] j= 2HCI <g 
366> c^l D <^ ^s-^V (2R)-2-[tq^^6>nl t ofl^]c>T2li,-N-{(3S)-3-[A>ol#S«!^(^l-ol^.s. 

A]^^- S .^)^lic]5tIl-Bl#-l-^}-3-(4-©SS.^l 1 d)HS3il^ r c]-Pl^ 2TFA # 

367> MS[M+H] = 52KM+1) 



368> 126-170: 
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:369> ^S^HH 3£)*el^ g:^. ^ 2fl &) ^ -^-JE*)]* ^A] afl 124 ^^Hl 125 <*iH 



370> 




xHcl 



:371> 



^ AH 


R 1 


R 4 


R 5 ' 


* 


n 


X 


MS[M+1] 


126 


Me 




C(Me)(CH 2 0H) 2 


S 


1 




480 


127 


He 




C(Me) 2 CH 2 0Me 


s 


1 




478 


128 


Me ! 




C(Me) 2 CH 2 0M0M 


s 


1 




508 


129 






C(Me) 2 CH 2 0H 


s 


1 




520 


130 


MeJMOkV 




C(Me) 2 CH 2 0H 


s 


1 




508 


131 






CCMe^HjOH 


s 


1 




494 


132 


(Me)zN-(CH 2 )2- 




C(Me)(CH2DH) 2 


s 


1 


2 


537 


133 


(Me)2N-(CH2)2- 




C(Me) 2 CH 2 N<Me) 2 


s 


1 


3 


548 


134 


(Me)2N-(CH 2 )z- 




C(Me)£IfcQHe 


s 


1 


2 


535 


135 


(Me)2N-(CH2)2- 




C(Me) 2 CH 2 OM0M 


s 


1 


2 


565 


136 


(Me)2N-(CH 2 )2- 


c-«|€ 


C(Me)2CH20Bn 


s 


1 


2 


611 


137 


(Me)2N-(CH 2 )2- 




C(Me) 2 CH 2 0(i-Bu) 


s 


1 


2 


577 ' 
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'372> 



138 


(Me)2N-(CH 2 )2- 




C(Me) 2 CH 2 0Ph 


S 


1 


2 


597 


139 


(Me)2N-(CH 2 ) 2 - 




CCNfcOiiClfeSPh 


S 


1 


2 


613 


140 


(Me)2N~(CH 2 ) 2 - 




C(Me) 2 CH 2 0C0Ph 


S 


1 


2 


625 


141 


(Me) 2 N-(CH 2 ) 2 - 




C(Me) 2 CH 2 0C0(c-Hex) 


S 


1 


2 


631 


142 


(Me) 2 N-(CH 2 ) 2 - 




CCMeKHzOCOBn 


s 


1 


2 


639 


143 


(Me) 2 N-(CH 2 ) 2 - 


c-«?€ 


C(Me) 2 CH 2 0C0Bu 


s 


1 


2 


605 


144 


(Me) 2 N-(CH 2 ) 2 - 




CCMe^fc-OCOO-Pr) 


s 


1 


2 


591 


145 


(Me) 2 N-(CH 2 ) 2 - 




C(Me) 2 CH 2 0C0(2,5diF-Ph) 


s 


1 


2 


661 


146 


(Me) 2 N-(Ql 2 )2- 




C(Me)20Ac 


s 


1 


2 


563 


147 


(Me) 2 N-(CH 2 ) 2 - 




2-(H0Ofe)-l-(c-^l€)-l-^ 


s 


1 


2 


545 


148 


(Me) 2 N-(CH 2 ) 2 - 




(3S)-3-(0H)-Pyd-l-<a 


s 


1 


2 


534 


149 


(Me) 2 N-(CH 2 ) 2 - 


2,3-diF-Ph 


CXMe^IfeOH 


s 


1 


2 


566 


150 


(Me)2N-(CH2)y- 


2.3-diF-Ph 


N(Me) 2 


s 


1 


2 


580 


151 


(Me)zN-(CH2) 2 - 


c-«|4i 


N(Me)OMe 




2 


2 


522 


152 


(Me)2N-(CH2) 2 - 


c-«i-a 


N(Et)(CH 2 ) 2 F 




2 


2 


552 


153 


(Me) 2 N-(CH 2 ) 2 - 




NCEtXCH^aF 




2 


2 


566 


154 


(MeJzN-CCHiOz- 




N(Et)(CH z )30H 




2 


2 


564 


155 


(Me) 2 N-(CH 2 ) 2 - 


c-«W 


NCEtXCftOijOH 




2 


2 


550 


156 


(Me) 2 N-(CH 2 ) 2 - 




Wn-PrXOWsiOH 




2 


2 


564 


157 


(Me)2N-(CH 2 ) 2 - 




NCi-PrXCH^H 




2 


2 


564 


158 


(Me) 2 N-(CH 2 ) 2 - 








2 


2 


566 


159 


(Me) 2 N-(CH 2 ) 2 - 




N[(CH 2 ) 2 0He] 2 




2 


2 


594 


160 


(Me)2N-(afc) 2 - 




(2R)-2-<H0CH 2 )-Pyd-l-«2 




2 


2 


562 


161 


(Me) 2 N-(CH 2 ) 2 - 


c-«!€ 


4-oV^jt-pid-l-^ 




2 


2 


561 


162 


(Me) 2 N-(OI 2 ) 2 - 


c-«l€ 


NOfeXCH^sflH 




2 


2 


536 


163 


(Me)2N-(CH 2 ) 2 - 


c-«!<a 


NCMeKCH^i-OMe 




2 


2 


550 


164 


(Et)i!N-(CH 2 ) 2 - 


c-q-8 


NO-PrXOWsjOH 




2 


2 


592 


165 


(Et) 2 N-(CH 2 ) 2 - 




N(Et)(CH 2 ) 2 0H 




2 


2 


578 


166 


l-pyd-(CH 2 ) 2 - 


c-«i-a 


WEtXCH^zF 




2 


2 


578 


167 


l-pyd-(ab) 2 - 




MEtXOk)** 




2 


2 


592 


168 


(R)-3-0Bn-l-Pyd-(afe) 2 - 




N(Et)(CH2)3F 




2 


1 


698 


169 


(R)-3-0Bn-l-Pyd-(OI 2 ) 2 - 




N(Et)(CH 2 ) 2 0H 




2 


1 


682 


170 


(i-Pr)(Me)N-(CH 2 ) 2 - 




N(Et)(CH 2 ) 3 F 




2 


20 


594 
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:373> i7i: (2R)-2-[(^p(|^ol.pl t )6||^]6>TJli 1 -N-{(3S)-3-[A>6l#S.^J^((2-5L^)ol 

^ ^ ^ ) <5>p] i^] 5X) ^1 -l-«a >-3-(4-#SS2H ^ ^r^l = 2HC1 ^ 

:374> ^-^] A : (2R)-2-[(^^^6H^)ofl^]o>pl^-N-{(3S)-3-[AVol#s^^((2-£^)ol^B| 

m) 6 Mic]3ill-B] i a-l- < a}-3-(4--tS.S.2|]^)xE5.3£)^:0>nlc 2TFA <g 

:375> 125^]^ (2R)-2-[(r1^1^oH^)ol)^]6>tili 1 -N-{(3S)-3-[A>ol§s.«|^(*> 

ol^Al^^^)6>p]^]^^^^-i-^>- 3 _(4-^ S . 2 E)]^)H S . 5 r|^ r o>nlH. 2HC1 ^(521 mg, 1 
mraol)* DCM(5 m.O<*fl ^lal e)]^>^ a1^(4M in THF, 0.5 mi)4r ^7>^>^cf. i£-§-o| 
^ Na 2 S 2 0 3 ^-§-^# *}7}*H Sh3~8-<aM SM€ °J) NaHC0 3 ^-§-^* ^7H>^i=f. -^-711-^: 
EtOAcS. ^#^iflJL MgS0 4 5. ^Stb ^ «H ^tf-ZL prep HPLC3. ^l^M 

3W§-(610 mg, 85.1 %)* ^T>}$%t\., 

; 376> MS[M+H] = 519 (M+l) 

377> #7)) B : (2R)-2-[(^^lW°H^)^^]^l^-N-{(3S)-3-[^l-ol^^^((2-M)ol4 1 «-^ 

m)cM^]5i]5^^-i-«a}-3-(4-§s.s.5|l^)^ S .s)^ r o>Pl= 2HC1 ^ 

378> #3} A*1H (2R)-2-[(^p1|^o]-rrl^)<H]^]ol-pl^-N-{(3S)-3-[A}ol^ S ai-^((2-i 

^ ) ^1 1 ) o\v) ^] 3} -f^ iy -x-^ }-3_(4-^- SS3 )] ^ ) 5.^.3x1 ^o}v) j= 2TFA ^*\<*\] i^ 

379> ' MS[M+H] = 519 (M+l) 



380> 172: (2R)-2-[(t^njl^o>n]^)«i)l^]« i >pl t - N -{(3S)-3-[A>ols. S .^^((2-^s.Alol 

*] icH ^ ) o>Pl i^] 3X) ^-l-«a }-3-(4-#5.S.sf| ^<>H E. HC1 ^ 
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; 38i> #7]j A: (2R)-2-[(^^m d H^)^ll] 6 H^-N-{(3S)-3-[A>ol#s.«}^((2-^^Aloln]i 1 ) 

ol^^l)o>nl^]5r)l r ^^-l-«g}-3-(4-#SSsll^)=5.S.3i|^ r o>ti]s. TFA <g 

:382> ^Alc^l 171^H ^3=-^ (2R)-2-[ (t) ^ofl ig] 6>p] i -_ N _{( 3S )_3_[A>o} 

((2-i^)ol^E]^)o}pl^]i|^^^-i-^}-3-(4-^sS^^)HS^^^lJE. 2HC1 ^(704 mg, 
1.00 mmol)# 5E)^^1(5 m*H ^IjI ^^>^(167 mg, 2.00 mmol)^- ^7>^}^rf. ^ 

-g-o] ^£5^ ^Hl -§-*fl* *\}7]Z}5L NaHC0 3 ^-g- 6 ^ ^JL -fM-I-^r EtOAcS. 
^rS^. MgS0 4 5- ZiStfk ^ «H ^rtb ^ prep HPLCS. S>fl 3^-§-(500 mg, 

9i.2 %)^ ^^q-. 

•383> MS[M+H] = 617 (M+l) 

384> cfTfl B : (2R)-2-[(q^^o>p]^)ofl^]o}nl^-N-{(3S)-3-[^l-oms.«j^((2-^^-Alolpli r ) 

ol^El^)o>nl^]^^^^-i-^}-3-(4-^^}^)s^.jx|^-o>nl^ HC1 

385> ^7)1 A^l^i ^4=-^ ( 2 R)- 2 -[(E} hz)^]*\v] ^-N-{(3S)-3-[A]-o1^^^((2-t 3 1| 

^-a] o] u) ±) oj ^ «.e^ ^ i^] 3} f-^ ^-l-<a }-3-(4-#S.S3ll JEL TFA ^A] 

386> MS[M+H] = 617 (M+l) 



tfl* (agonistic activity)^ MCR<H1 ^tl" ^ # A 3 
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388> a. ^-A]3S|e|-^l(Lucif erase) ik^S. ^ 

:389> ^6fl 4^- MCR ^^flS-Aifil 5^*rte 1H3 ^rM^*! M}S.^ 

CAMP ^7H Bl^l^ -H-^K^l, ^3^^)^ ^^^Cf. 

390> ^ zj- ^jheJ-oJ (subtype)^ MCR -fr3l*r4 CRECcAMP Response Element) dfc^wH 

^-^^}(CRE-LUC)» -§-*H IttH?]^ ^ ^ HEK(Human Embryonic Kidney) ^15.^ 
(HEK MCIR-Luc, MC3R-Luc, MC4R-Luc, SE^r MC5R-Luc)*^- n 1 ^-^. #7] AflaE^frfi- 6% 
C0 2 7> *\^= 37 "C <8>frtfl|<£7l<*lH «fl*|(10% «&--MMdiJ-€ ±. ^ (Gibco/BRL) , 

lOOunit/me 4^|^^(Gibco/BRL) , 100unit/m4 ^H^J^M^l (Gibco/BRL) ^ 200jug/m^ afliflEl 
4l(G418)(Gibco/BRL)-i: DMEM(Dulbecco' s Modified Eagles Medium)^- Ar-g-«H Hfl^rSS 

4. 3^ 100mm ufl^^H ^17} ^1^3^ 70% ^£7> S)8-§- nfl 10m^ Ca^ Mg ++ ^1 
-fr^M ^ ^^r^^ (Phosphate Buffered Saline; PBS)£.S IS] 0.05% B^^l 

4 0.53mM EDTA« tMrtr PBS -§-^ 3mi# 7>* r $c]-. # 7 1 H^/EDTA -g- *ll7i?r}:iL 37°C 
^ till °<3=7H A) l£-# tifl^tb 3 lOro^ >id^wfl^H t\-X\ 1500rpm4H 5^-# 

£rB]*r£4. *fl7i^ 3 4itl: 5m^ ^31 = (Phenol Red)7> ^j-s)*! & 

^ ^d^yfl^lS rfA] ^^-Al^cj-. ^-71 Afl5L^^^- 96-€ ^^7l(Luminometer)-g- AflS. 
Hfl"* ^r(Costar)^ ^ofl 100/^ Bfl^ofl 5X10 4 >H12.7> £)5=-^ ^7>tr ^ 6% C0 2 7> ^^fl*V 
*r 37°C Ufl^H^ 18*12: afl^V^tf. ^-7} Bfl^-g: A}-^}^ z}- ^7^1 1 ^3ES 

5^*1*1 MCR *J-3l*fl(^Hl Wt)f ^ DMS0 ^3E7> 1%» SMI ^e)^ 4*- 6% C0 2 

7> €^fl*Hr 37°C ^ tifl^HH 5Al7> afl^VS^r. A 50^ Bright-Glo 
sj^l Al^(p r o m ega)^ ^^^r ^ is^zV tf^oj] « 0 V^ 3 tfr^^l ( Lu minometer , 
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Victor)* A>-g-t§H A ^ ^ ^5. (Luminescence)* ^^}^. A 

^ -fKE.*)^ Luminescence 0 ^ 10 uM^ NDP-MSH *1bH ^sfl ^M"^- °<H «fl 

tftflajol % $-_o S ^^>^rf. EC50^ ^ $-;g*H ^*fl ^ ^ 

Luminescence^ 50%«- -°r£^] 7] tt ^£.5. K^r°3^I <>1 ^T^Itt ^31 ^S-B^l^ (Prizm) 

; 39i> B. cAMP ^ 

392> ^t^ofl tc)-^ MCR ^H?Kr HI tH* o.s*| 

cAMP ^7>» 

393> ^ 2]- a^b}^^ MCR -pr^*r# *SL*l7l-=- °J^- ^ HEK(Human Embryonic 

Kidney) ^li^KHEK MC1R, MC3R, MC4R, Hi^- MC5R)»^°r 24-^ *\}3. Hfl<£ ^(Costar)^ z| 
lin£^ tifl<£<*H] 2X105 M]S.7} ^7Vtr 3 6% C0 2 7 r ^^*>^ 37 °C wfl^HH 24 

tifl^l- 0 ^-. A €^ wfl^l* ^T^JI 0.5m^ x}7}-£ DMEMJ13. 13} Afl^sfl ^&t} 
. 500 ii M IBMXH^¥-1H1*1|#€)# ^-B-tt" DMEM 200^» <M-§-*H s^Al^ 
MCR ^5l*fl(^H ^#)# ^ DMS0 ^5.7} 1%» &7fl ^iqtr 4^°r 6% C0 2 7> 

^ 37V yfl^HH 30^- ^-<& Hfl^1-5|-rf. ^ tfl C AMP^ aH-#(Amersham) 

cAMP ^ 7l^(TRI(432)# A}-§-«r^ ^^}^. 

394> ^. d| ^Afl«VX| ^^j-Tg, z}- ^ofl 14.4^^ 6M PCA(60%)» 7>§>Jl 10^- ^<?> «o V 

^■?r 4-§- 200^* ^«-5L °J7H 11/^3 5M K0H/1M 

7>-sH 3 12,OOOrpmJ5Lig. l^^r 4H^iM*rS 
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1=1-. ##$n 50^e» #ltr ^ 50^ 3 H3. cAMP(0.9pmol , 0.025 pCi)* 7}*}51 lOOfdQ 

^ ^^^(binding protein)* ^7>sfl ^ 4* 5S# ^«<H ^£4. 2*m ^<?V <£^ofl «j- 
*ltr ^ lOO//^ ^ ^(charcoal)* 7>^>JI 4°C<>}H 12 , OOOrpm 3£-# ^^-^rSl^f • 

200/^S ^ ^elH'SCscintillation) wM'iHl 5m^ 
(scintillant)* 7>^ ^ Wr-fr ^*r5S4. 
395> z}- ^-£5. s)^^ %3l*lH ^sfl -fi-J££|^ cAMP^I 10 pM^ NDP-MSH 

<3}^ uj-^q-fe <#ofl tfltr #^3^ % «r*Hr84. EC50€- *f ^^)o]) *r 

alcfl cAMP 0 ^ 50%» -fKSi^l^ ^£.5. SAl^Jl ol ^^1^ ^§-7)1 ^LH.H$lH 
(Prizm)* A>-g-^H ^^4. 



=396> C. *H*-*fl ^ 

:397> ^-71 z}- ^l±Er<y^ MCR -R-^l*!--!- OT^l^ ^ 1r«l HEK( Human Embryonic Kidney) 
4i^(HEK MC1R, MC3R, MC4R, MC5R)»* 96-€ *V£ ^r(Costar)^ z]- *g*£ 100fd$\ 

afl^^Hl 1X10 5 *\}3L7\ ^7>tb ^ 6% C0 2 7> ^fl^Br 37 °C ^ tffl^HH 48^1 z> ^- 

91 ^cNr^. A €^1 afl^l# »l7l^-JL 150/z«£) *}7}£: (binding buffer; 50mM 

HEPES^r 1% BSA# thR-^ DMEM) 1^1 ^r&^r. O.lnM^ 125 1 -NDP-MSH (NEN NEX352)Sf 

sl^^m MCR ^>I1(€^H1 W#)# t-B-^r 100fd£\ ^ 7}tt ^ 

^ofl^i 2^1^^ ^l^^rf. lafl^l *H7i ^ 200/^ *>7r£ ^ ^f^AS. is] 
& 4* 150jd$H 0.2N Na0H» 7>^>JL ^^r^l^i 15^: ^l^rSl^r. A 1H1 ^-^* 5 

m« a]^^o.S. 3 ^7l(Wallac)S ^>^* ^^c^ 
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:398> O.lnM^ 125 I _ NDP _ MSH n> ^7}^ nfl^ %■ ^ <#*\}x\ 5ii m NDP-MSH ^fl^HH^ O.lnM 
125i-NDP-MSH^l ^ &Sr 125i-NDP-MSH^ ^o];^ ^SLS. ^>-§-^>^^-. 

A #3]^ -sj-^H ^1*11 ^-71 1251-NDP-MSH^I ^M^oi ^ 

^\<&A. IC50£r 50%^ 1251-ndp-msh ^M^t^t- *i*fl*Kr A ^A$\ ^£5- 

:399> o)^ ^tg^j- y^ofl tc|-e). ^4, ^ ^-^S] ^ MCR ^ ^ 

Jl^t * 4^- s4» M-e]-^^ ^Jo.s. ^5]$} 4. ^o] MC4R^1 tfl^fl ^ Jl^ 

4 ^ Jl4» 0.005 pM tfl^l 10 iiM 51 EC50^3q- 0.01 uM vfl*] 50 iiM IC50 

q-^^cf. o.s. <^1« 1-^, s}-^-!- 1, 2 ^ 3£r MC4R^1 tfl«fl 0.05 uM 

0.5 uM-Sl -f^rt!: EC50 0.1 iiM 0.5 yM^ -f^tb IC50 Ur* 

400> S c^ > ^. sj-tl-^ *>7l -M^Kr D, E, F, G, H, ^ 1^ n*B* 

:401> D. A>S^#1^^13l3|-a1^ 

:402> ^S}^^ ^-g-*J] -g^S} ^A]^^ A>^#)^^JL3l-» 

«HJ*M ^V^SM. Al^^l-^ ^ ddY *H-£i* °l-8-*M *H*1^ -r-S-^SSl^-. 

7ls <a^A> S ^^^ ErflS ^ 7-10 $^^*>31 A>S* ^ 
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*#*>sft^. ^l-s^-g-* ^#itt ^vs.^ ^«i-sa^. « 



:403> E. 0>#A}£.^#) ^Ma]*) 

:404> 6)^*1 a)#A>JL^#)<^lJL-4ir ^ ICR pR-^H ^l^*>^. 

^ TlH*!^ ^V^^ y\3L g^Va-MHf* Stfls. 7-KH-eH 5-^^*1-^4. 

; 405> F. ob/ob til 1 ?! p^-fii^ 5 ! ^II^^Jl^I^ 

:406> al^l-a^^A^ A]^#^^ #^ *fl $ jL-SRr 8^ 4^ ob/ob 

ol-g-^ 3g7>^5a^. ^#^r tt^^ A>^>T^ 7lS ^«aA>^#)^ £tfl 

s s*2i*i-5a^. "fl^n a]^#^ -g.^^. acit zj- ^#ofl fltfl^^, ^^i^ 

^ f^*l^ -f-B-^ ^ ^3 3^^!^^ 3 *=h UCP3 mRNA^ UCP1 mRNA^l ^ 

^-^lesf Brown fat pa<HH z}-z}- ^«>$t}. 



407> 



G. ^l^A>S.O> 7 ] Hl^>-f^°fl^^ ^l^^JL^rAl^ 
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:408> A^oflA-l^ «1n>4 7 }Q -frA^ M.°}±r 5L*\&A}3.o\7] til^P>-f^# 

A>S/3J3«J*II ^ Jisf* 3g7>*>^^. ^^S-g- 4^ C57BL/6 pR-^I 

60%kcal fat 4£t 8^ ©1^ «l^r-i" °>71a1^t}. jh^a^o^! h] h>p]-j^^ ^ 

tHr 5 ^ l-^Sr Jf3 3*1 ^^r^. UCP3 mRNA^- UCP1 mRNA^ ^#^r ^ 

3*1 3#tr Brown fat pad«*IM 34 ^ 



Balb/c *}"f^» ^<3^H-^ ^W 6 J PBS 

^^(0.5 ^^^1 mono-sodium urea ^(3 rag) ^jp-o} sj-oj o>7H^t}-. nfl*]] 

*1^^#* C0 2 7>^<^1 ^/oV^Al^rf. 4#ofl 3 PBS ^§^* ^M^H 4 
4^tr * ^J-^^ofl o. Turk , s solution (0 01% 

crystal violet in 3% acetic acid) IS. ^^^-ZL, %*H!M 3 aj- %^-^^7] # <>l-§-*M ^5. 
4 s * Aflsatj.. oi nq (l-lO)xlO 6 *m 
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:4ii> i. i#7l6>7lJL2f (Erectile effects) 

:412> Al^^^o^ ^7lo>7lJl3!f^ ^ SD ^^H^ ^7) ^« ^7r*r5W. Z}- 

^#^r ^> ^ol 2 BlBl tilol^ofl ^-Pl-E]^ ^ ^1^^^ 30^^ ^ 

«H?H 3-^*1 30^- ^ « Stt -g-on^. jp.^^tf. ^ 30^- ^Jf 

3 lAl^oj- ^ > 7l * l7fl) ^- 7 ]^ ^ § ^^tf. ^71^^-fe *W| 

(hip constriction, hip thrust, tiptoe posture)^, ^r^r^l-^^f. 



°1# ii^tr U-^H ^^r, ^aH MCR afl tfl^ a>s. 

5. 31* €^°>7l A>s^#|^^J-^ Al^ofl^ ^a)^ 1, 2 ^ 3* 10 ^*1 30 

mg/kg -g-^s. ufl^i tfl^-s^ ^a]^. a>s.^ ix\# a}s^#m ^ Aj- 

^3 AS 20 ^*1 50%^ ^ ^^JL^l^oflA^ ^-§-<q 3 

°m^7l ^a]^V tfl^S] A>s.A^ofl w]^-^ -§-;§= ^^^.S. 20 tfl*l 40%£) 

^*H^g; Ji^i}. ob/ob Hltt ^I^^Jl^aI^ cfl/^, MC4R<>il ^--g-^} 01 } a>s.^ 

^I^^llM* 2-°]^ ^M^4r ob/ob fRii^ 2-3^ ^ tiV^^^ 31 

si32f7> sa^ ^-9-, 3i^^, ^ ^s^^-fHi^ 4^ *i 

A]-^ MC4Ro1 ] aJ-§-§>^ A>^^) ^.O]^ ^X\d\) Jl^l^A>^.C>7l 

Wl^Hr^H 2 tfl^l 3^ ^ 31^^ Jl^7> ^-f, -g-^ Aj-^.^ *))^ 
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:414> ^^^S-^^A^ ^^Sl^l^^^ife -ft-Jr^ ^-«#Jl4« ^-°) 

^-f *fl*l| 12^1 tf^«fl ^» -tf^ilS. l5- 6 0% ^Al^O.^, 

^7} o>7lJL3}-# fio]^ Aj^f^o] ^ ^71^^ nU^l tfl^6fl «1*H 3~12«fl^ 

*7i ^« jija^-. 
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l] 

[ 3J-*H 1] 




— rs 

R 4 

-8-71 

n-& 1 £^ 2* M-^-ifljl, 
R ^ 

Ci-Cio-^^, 

c i-cio-^?m^, 

Ci-Cio-°M^5L^, 

-(CH 2 ) P -R 6 , 

-(CH 2 ) p -C0-R 6 , 

-(CH 2 ) p -S0 2 -R 6 , 

-(CH 2 ) P -^^1^>°1#, 

-(CH 2 )p-«fl^lS.<iVm, 
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-C0-(CH 2 ) P -R 6 , 
-C0-(CH 2 ) p -«flEflS.A>ol^- ) 

-CO-(CH 2 )p-1^S^, 
-C0-(CH 2 )p-C3-C 8 -*H-&S^^ M^t4M, 

p^r 0, 1, 2, JE^r 3# M-E^-xflZL, 

£ Ci-C 6 -^:^* M-eHI^, aM^, Ci-C 6 -<£zJo}*l^, ^(Ci-C 6 -^:^)«=>M^, Ci-Ce-^n 
jivac}.^^ c^Cg-^-^^^oVPi^, Ci-Ce-^^^i^^li-, Ci-C 6 -^^1, SE^b ^Mjel-s. 

-(ch 2 ) p - m-<*iH ^^s*Kr ci-c 6 -^ ( ^ofl ^ « 

sNl^o]^ £fe ^-sL^l, ^li:, Ci-C 6 -M, sH^a], d-Cs-^^^i , 

R 2 fe 

C i-Qr^, 
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-C0-(CH 2 ) P -R 6 » M-^^M-. 

R 1 % R 2 fe -(CH 2 ) q » M-^xfl^, <^7}d\}^ q ^ 4, 5, Sfe 64: 

R 3^ 
Ci-C 6 -^^, 

-(CH 2 )p-C3-C 7 -A>ol #3L<£5S , 

-(CH 2 )p-C6-Cio- c, >^, 

-(CH 2 ) p -^^lS.^, SL^r 

-(CH 2 ) p -^]BflS.A>ol^ i^xfl^, 

t>}n nns-om-Sr «s^i t sm^^i, ci-g4-m, ci-g^-wi, °h^, ci-c 4 -<m 

<M, §)l^s.A]-ol^ ^-jl^, ^>ol=s.Al, Ci-C 4 -M, Ci-C 4 -W^l, 

^H^, Ci-C 4 - M<>Mic, ^(Ci-C^^^)^^, ^ ^-f-^-S^-B] a^ba^ 

R 4 ^ 

-(CH 2 ) p -C 3 -C 8 -M-ol5 S . < M > 
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-(CH 2 )p-C 6 -C 10 -^>m, 
~(CH 2 )p-^^lS- 0 >€, S=fe 
-(CH 2 )p-^^l^>^m-i: H-B^M, 

*m ^s.®, *w^t*], ci-orim, ci-c 4 -^^, oy*\±, ci-c 4 -im 

<*H#3-1^ £^ -gnEflS-AVol^ •g-S.^l, ^o-|^Al, Ci-C 4 -^^, Ci-C 4 -^Al, 
R 5 ^ -C(0)-R 5 ' ♦ ^-Efi^ji, 

*l. °>1^N, 41^11, ^S.^} 2]^ ^j^SjTlu)- *)*\&& ^ ^(d-Cg-^ 
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qHS.o>1^5L^, £r±, *H^*1, Ci-Cs-^^, ^ ^-olS^Al-Ci-Cs-^a ^€ =L& 

[^^8- 2] 

*1U1H1 SH^i, R lo l 4^, Ci-Cio-^^, -(CH 2 ) P -R 6 , -(CH 2 ) p -C0-R 6 , -(CH 2 ) p -^^S.a> 
°m, -CO-(CH 2 ) p -R 6 , -C0-(CH 2 ) p -^Ells.A>ol# > -(^(cH^p-^eiis.oV^, 
-C0-(CH 2 ) p -C 3 -C 8 -A>oi^ s .<y : ^^. is] SM|*J-ajo.s ^-g-s)^ 

3] 

$X°]*\, R lo l ^dt, -(CH 2 ) 2 -R6, -CH 2 -C0-R 6 , -(CH 2 ) 2 -^lB)l^>om, 

-C0-CH 2 -R6, -CO-CHa-^flBllSAVo]^, ^ -C0-CH 2 -^Bfls.o>m^- M-^ifl^- l^ 3^#, 

4] 

allrM 5a°H, R 2 7> ^ Ci-Ce-^^- M-^vfl^ l^ a^-Wt. ^1^^. 



84-82 




1020040065820 #^ 2004/10/14 

WW 5) 

# ^ °1>8*I1. 

81 

»17%H1 r4 7 > z}z}- ^siffl, Ci-C 4 -^r^, 3? Ci-C ^fiaf 
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9] 

[$■?■■«■ 10] 

^-§-5}^ ^ <£, -MsJ-# 5£^ ^o_s *R=- ^ 

111 

^iio%hi $x^*], ^n- ^ *m-g- 3^#. 

12] 
13] 
14] 

*1]10^1 5^^, ^71^^ ^ ^S-g- 



84-84 



